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PEEFA.CE. 



The region of country embracesi in tlio Jiimi wliicli accompanies tlm 
report is one oi' groat geological interest. Three great categories of facts 
are here represented on a grand scale, viiz : fticts relating to displacement, 
facts relating to degradation, and facts relating to sedimentation. Tlio dis- 
placements are of great magnitude, and becauBe the beds involved m'o scdi- 
mentarj'- strata bnt rai-ely altered, the cliaracteiisticK of these dispUiceinciits 
are plainly revealed, so that in our studies', of thetn we have been able to 
arrive at conclusions, botli quantitative aTid qufJitativc, with some degree of 
certainty. 

While displacement has been great, degi-adation itas also been great, 
yet the country lias- not been planed do^Tito a general base-level, but Rtands 
in mountain cliffs and escaiped hills, wiiore tlie sti'ata. are plainly revealed. 

The formations which we are able to study here have an aggregate 
thickness of 50,000 foot, and embrace grotipa of Paleozoic, Mesozoie, and 
Ceno2oic Ages. Throughout nearly the enthe region there is a conditio:n of 
surface which renders the study of the geology comparatively easy. By 
I'eason of great altitude and exti-ome aridity tlie rocks are rarely masked by 
subaeiial gravels, soil, or vegetation, and the book of geology lies open. 
Wo have thus been able to collect a large body of facts, which, in the fol- 
lowing volume, have been arranged in such order im it Boemed would best 
present to the reader the general -geology of the country. .Many details 
have been omitted which would have been given had tlie facts been pre- 
sented as they wei"e collected in the foim of an itinerai-y, but it was though 
that such a method would result in encunibeiing geological literature with 
a mass of undigested facts of little vahic. 
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It may bo wbU to iii<lieate ttoro tlm geuoral routes of travel by wliieli 
tbe coiintiy has been explored. In the fall of 1868 witli a small party of ■ 
ratiii 1 crossed fi-om the White lliver to the Yampa, and camped at tlie foot 
of Junction Mountain; thence I passed northward across the Snalte Eiver 
to the Phie Bluffs, and thence westward across Aspen Mountain to the 
Groeu River, and up the bank of that stream to Green River Station; 
thence I crossed to Bryan, on Black's Fork, and down that stream to 
its mouth, then went south to the Oameo Mountains; thence eastwEU-d 
to Quion Hornet Moimtain; theiice to Flaming GTorge, and from this 
latter point to Ashley Park, and from Ashley Pju'k to.Brown's Pai-k. i'rom 
Brown's Pai'k I went through the Escsdarite Peaks, near the junctitm of the 
Yantpa with the G-reen ; thence eastwai'd ptist Jimction Sfountuiii to the 
Wiiite River. 

The course thus laid down is the genevjiJ one of the pack train, tint I 
myself branched from it in many ways. 

On this journey I first discovered the succession of Cenozoic; and Meso- 
zoic gi-oiipa, but did not divide the XJpperfrom the Lower Green River, nor 
did I draw the plane of separation between tlie Upper Green River and 
Bridger Groups where I do now. 

Early in the spring of 1869 I again crossed from tlie White Riv(;r to 
tlxe Yaiupa, camped at the foot of Junction Mountain, and spent a feiv 
days in the study of the adjacent region. T proceeded thGuce to 13rown's 
Park, in which I camped for a few days, reviewing the geological studies of 
the previous fall. I then passed out of the park tlirough Red Creek Canon, 
from its head, crossed the divide, and proceeded westward to the Green River, 
and camped agairi at Flaming Gorge for a few days. Thence I went up 
Henry's Fork, studying the region on my way, mid crossed the divide i:o 
Fort Bridger. 

A few weeks subsequent 1 started uu a huat trip to liXjiloR; (he lovvcj- 
Greeu and the Colorado River of the West. On my way 1 passed ttuxtugh 
the Uiuta, Mountains, stopping fr<^m time to time to make sectious luul to 
mate geological studies of the country along the walls of the caflOBS. 

Agahi, in 1871, I Tiad a boat ride down tlie river. On this trip Mr. 
Jehn F. Steward, of Flauo, lUIiioiii, was my iissistiUit. We extended our 
studies on either side of thi^ river for a distiince of from ten to twenty niiies. 
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' In 1 874, 1 started with a pack train from Green lliver Station, went up 
Little Bitter Creek, across Quien Iloniet Mountain, through Rod Orcek 
Cailon into Brown's Pai'k; thence southeastward to the junction of the Snake 
River with the Yampa, where it was crossed; thence across the Yampa 
Plateau to the foot of Split Mountain Cauori, and thence, to the Uinta Val- 
ley. Returning from the Uinta Valley I visited the region drained by 
Ashley's Fork and Brush Creek, crossed the Uihta Mountains to the head 
of Sheep Creek, and returned to Green River Station. 

Tlie course thus marked down was that followed by the pack train, 
which moved but slowly, usually resting two days .out of three, while my ' 
own line of travel was in diverse directions from this general route. 

In- 18,75, I again started with a pack train from Green River Station, 
went east to Rock Springe and Salt Wells, thence south to the moath of the 
Venuilion, thence to the eastern foot of the Dry Mountains, tlience west 
'througli Brown's Piirk, past Flaming Gorge to the head of Sheep Creek, 
and thence tlirough the Cameo Mountains to Green River Station. On this 
trip also the tfain moved slowly, and loy studies were extended many miles 
in. either direction from the general route. 

A tfw di}s htoi I made i tup to Silt "W tils md Bittti Cit il Sc itu n 
md p trtitiduly e\xmmed the legion \bout bhcl Buttt, 

Iht Ubtpirtot the dtbcifptnc i-o]o_,} has hceu gir itl-> rondtu&cd 
tins IS cspeu ill"\ the ciise TVitli the de tiipiion ol the stiui tmi o> lli \ nup i 
PI item. Junction ^lonntun Di imond Pt d tln^ Di^ Momitmis bionuj 
1 ul , aid the Aspen Mountain distiut It w ts intended to dl i h ile tht 
stiuotuixl dniacteiistjcs ot thcbC lep-jons a tli i eiics ot dn^i imh uid s^c 
tionb, but the pi um as ibindoned because iht ippiopu ition \\ i*, i \'i mst d 
It ■\\ ^s intended iKo to piepan. i chipti i on tie ph>sjca] tcituiisof the 
n.(,ion tieitui^ot rlic mount aiis plitein ni(>U{)ehii tl iid i hill jiitj , 
bid 1 uid lud dcovo 1 mds uid luiihci 1i ihn llu In i i* I uid ot 
di imij^t ionniln! iheic, ion, \i/, iutetulent (on d 

but the neccs it} toi inmiuli itt pidht iti in iv i ii le 

dsobtcu ibuidtitd, ind to thih f^nliject I lit p( h !■ cia i tui i \ ^ 

On mj ti x\ els dniiiig tlu. ^cu J8o, Pi i C * AVhit< " m^ _,< o 
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logical coinpiUuDu, and the tiip waa mado largely ibr tlie piivpotse of et)Uect~ 
ing fossils at localities where they had previously been discovered, btit 
to which sufficient time had not been given to make good coUectione. But 
many places of interest on account of geological structure were also visited, 
and I had the good fortune t-o have with me an experienced geologist on 
tliis my final re\'iew of the region; and to Proiessor White, whose paper on 
paleontology appears in this volume, I am greatly ind0bt,ed. Nor must I 
fail-to mention the valuable services of Mr. Steward; as he was with uic in 
one of the earlier years of the work, and only in ii portion of the region, his 
studies were but fragmentary, and the results have not been directly incor- 
porated in my general account of the geology of the countiy. I feel that I 
have not done him fuU justice in this wiattej-, but the plan, of publication 
would not permit the incorporation of his notes bodily; nor would such a 
" course have done him justice, from tlie fact that a more extended study has 
greatly modified opinions entertjiiued by both Mr. Steward and myself at 
that time. 

For the map I am indebted primarily to the labor and skill of Prof. A. 
H. Thompson, who has been my collaborator for many yeai'H, but in the 
work he has had several able a,ssistants ; and in the year 1B74, Prof. II. C. 
De Motte, of the Illinois Wesleyan University, t).uveled with me for the 
purpose of more thoi'oughly studying tiie details of the geography mure 
distant from tlie river, and he somewhat extended the area of the survey 
embraced on the map. 

To Mr. Gilbert, I am indebted for groai; assistance in the prepai'atlon of 
the graphic representation employed in illusti^itiiig the Report. 

The diagi-am, Plate VII of tlie atlas, was prepared for me by Mi; 
Archibald R. Marvine. In the earlier yearn of my travels in the Rocky 
Mountain region, I studied to some extent the Pai'k Mountains. Subse- 
quently tlie region was more thoroughly studied by pfi.rtit;s under the 
direction of Dr. Hayden, and" in his connection with tha!'. work Mr. Marvine 
traveled over much of tlie same ground that 1 had seen. It thuo happened 
that we frequently discussed togethej- the countiy wliieh had been visited 
by both of us, and when X came to the prepai'ation of this volume Mr. 
Marvine kindly proposed to construct this illustration for my use. This is- 
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perhaps the last woi'lc done by Mr. Mai"vine; at tJte timo ho wrr in very 
ill health, and a few days after sank into a condition from which lie nevei" 
recovered, and we now have to monm the loss of a conficientio^^K, able, and 
vigorous geologist, and it is with profound son-ow that T am compelled in 
acknowledging his courtesy to recorcf his death. 

Mr. J. 0. Pilling, for tlie past three years, has traveled with me as 
stenogmpher and assistant g'eologist, and to him I am indobt,(Ml for the col- 
lection of a great body of detjiils of diverse character, bul; mpeciaJly in the 
meaam'ement of many sections. 

Mr. W. Cleburil, one of the engineers of the Union. l*acific Kailroad, 
and wlib has been engag^ in that work for many years, ha.s iit the same 
time interested himself in the geology and paleontology of the region, and 
to him I am indebted for many favors, and especially for the tiro of his 
valuable collection of fossils. 

To many of the citizens of the region 1 am indobtett for courtesy and 
snbstautiiiJ favors, but especially to Capt. Pardon Dodds, of the Uinta V.-ii™ 
ley, and Mi'. S. I. Field, of Green River Station. 

J. W. P. 

The following note front Professor White is in3ert,ed: 

Dear Sir : Since my report, comprising Chapter III of tliis volitiiio, 
was put in type, fui'the?' investigation of the fossils collected fromtho Cafion 
of Desolation has led me to donbt the correctness of the reference 1 ha,ve 
there made of them to the Point of Bocks Group. It now seen\s probable 
that they properly belong to^ the Bitter Creek Group, notwithstimdhig the 
close relationship of two or three of tlio species with some of those found in 
strata that are still referred without doubt to the Point of Rocks Group. 

Further collections and investigjttions in the field will, however, bo 
neeessiiry before this question can be definitely settled. 
Very truly yours, 

c. A. wiu'j't);. 

l^rof. J. W. P0WEI,L. 
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THRER GKOLOG ICAL I'I10VIN(]K8. 

This Colorado HiviT v( llio \Vi-»l ilniiiis ii \iisl systcjm of )iliili-!uis. On 
thoae plateauH are ioiio niouulaiiis, short vanges andgi'Ou|)H»it' vtihanic-cones, 
and the principal affluents of ilio river luivc fhoir sour<ros in tii'jii mountains 
that stand on tli<^ riniof lilt! ,:;ical drainajro basin, Thofo is no considorablo 
valley along tho r.rarse of the C.ltnado Hiver norlli of live lliirly-lilih par- 
allol nor along lias r(.arse (jf any of its |]rinel|ial Iriliulalies, 'I'lu' streams 
run ellieJIy in deep eanons which, wilh other iin|iorlanl !o[!0<«ra])hie features, 
serve to di\i(le lia- area inlo pluleaus. The dislriel of eaaiHIry of \r]liell T 
thus spuak is, in its iin|ior(aiit eharaelerisiies, a plateaii rej^ion. 

This plateau .■hara.aer was w,.|l reeogiiized l» l)r, Newberry, In his 
repor! io !a<auenanl hes, jia;fe ll,he.sa\s: "Tlu! t'olorado rises ina tliow- 
saad sonrecs al an i-levation of from len to Iwehe tiioasinul feet above tho 
sea, on Ihe-westera side of the lioeky ,M(aintains, Deseeiiiline- from tlieir 
fonnlain heads, its Iriimlaries fall upon a lii<.h plali'aa of sedimentary roeka 
whieh forms Hk weslern liase of tlase moinilaias aiul oetaipiesail llio inter- 
val between ihem and lhc!;Tea1 bend of the (.'.dorado Hiver wlaar tjio river 
enters llie voleanie disliiel already d<.serilied ;" and elsewhere in that vol- 
tnno ho makes freipienl nienlion of ihese eharaelerisiies, 

Jlr, Blake, in the lliird vohiauM.f the I'a.dlie lia!]n,a<l Karveys, Mart 4, 
pii;;v t:>, aiso )aenlioiis lids lopojtraphie i-haraeler as follows: 

'■Kjinil i,fll,r lalilr himh icnl of Ihr Kin, a .)l,j,l,,, 'I'liis is a eonvenient 
IKiim from whieh to lake a general view of th<. br.)ad e.N|jaase of ihe gn-at 
]daia dial lies ladween the .Sierra .liadre anil llie ni.,iiiilains whieh form iho 
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4 THKK1<: (H'lOUXHOAl- I'KOVINCI-IH. 

oaHtern vim of tlic Crciil l!;isiii, hVoin llii' Sii-rni Mndro up to liil;, ])Iaa' 
the siirvc'V lollnwc.l \\n- i-v.^dvd v;illr\s nl' lli.. stiviiiii.., aiiil slii; visiuH was 
hoiiiulcd on l>oth stiles \>y ihnir hlj.-h and n.ekv l.anivs, (■oni|>os,.(! nol only 
of the edges of thick liori/ot!l;d siralii, but ol'loi (■a|)|)('<i willi tlio liardi'i- and 
more xmyioldhig solid lava. The obsci-x-cr as lie passes wtisiward from [hv 
mouiitaina is thus placed below the general h;vel of the platean, wiiich does 
not become apparent to hhn unless he stnnds upon tlic tO}) of llic mesas and 
can fhuH cast the eye over the whole. 1'bc point ahrady rcacbed in tln^ 
desmjUion is aboni half way bcl ween iIk- Sierra Madie and llie U'^h moiirn- 
ains of San Kraneisei*, and here, as we have -eeH. ihr upper sirata of die 
plain are denuded and waslu'd away, so ihrn fjte banks of die sireams are 
not KO high, aiid ihe eounlry apjiears nun'e level av •::vin\y r(i1lin;r, Krnm 
this place the vision is unbouiuled toward she noilh, exeepi by ilie Iioiizon. 
The plahi siretehes far away, wiiliout any vesiij.'e of a mountain ran;;c. 
Indeed, it k the eotilinualion of this plateau wliieb rises upon llie itanks of 
the Park an<t Wasaleb .Mouiitain.s at the far nordi, and through wbi(di the 
waters of Grand and Gre<oi Ilivoi-scul their deep eaiuaied channels. Kariher 
south, these streams unite to ibi'm the gj'eal Oolorado, \vhieh is also i'ound 
ti-avomiig' this grand plateau." 

Our studies of this great plaleau regiott have not progressed so far that 
wo are able to clearly delin<' iis boimdarles, bitt itiese sliniles have shown 
that the region is complex topogi'apliieally as well as geologically and is in 
fact composed of many tables. 

In this region (he succession of sedimentary siraiti is nidike any series 
which Ims been studied <dsewliere in Xorih .\nierlea: dirfer<.nl ;iToups and 
dinereni groilj>itigs of fossils are founil; a dllVereul series of inicoufonnlties 
is observed aiul the displacemenls by faulting and iol.liug lia\e clmracteHs- 
ticH not commonly obBerved elsewhere. All tbiisi* fads .-^eem in wanatil the 
conclusion that this plateau region should lie cfnisidered as a disilnel ;;eolo;d- 
cal province, and in this brief report and oiIhts which arc lo follow i sliail 
ao consider it. 

A notice of Its gcographie, connection wiflt l!u> surnanidlug country is 
Boedod. TImt portion of the United Slates west of i lie one Imjidri'dlh merJd 
Ittu lies ata groat altitude above the sea. The exccpiiuns to Shis, a« tumseili- 
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'tllK IMMSKV MOIIMTAIX HKliKlX. 5 

lllely al.mst llli' I'a.'ilic ,-(bm nilil llus ll«m,« vallry« „r s(,mi- .il' llir |iriTiri- 
jwl stri-iinis, aiv Iml liiviiil. Tiic tImts ilcwi-iiii s,. ra|il.ll\ IVoiii llic iippcr 
iVKiiiiia lliiil I'cw of Ihciii !,<v nf %-;ilu(. a« IligliWUV « ul' ciiiMiu'irc^ ; ihr v^iUi^ys 
proiKT iiir iiiin-,„v; Ircclcss plaiiiB, i-oUl, arid laljli. lanils, and ,li^s„l»li' 

of Ihcsiiiirc llii iil,-,;ii»: l.jii.- mciiiiliiliis, siii.jle rail!;v» and ifmil ;!T(iu|i.s 

ol* ranjve^^ or' s\ .d(aii,-< nf iiK.iiiilains jircvail. ( )\\iii(r lo ;;i'<'at and uidrl) 
»|a-.-ad aridilv, flu: inumilaius an- s,-aidil\ rlullu'd will! v,-ctatioii, anil llu; 
iiidm-alud lillu.li.Kir liiniialioiis am raivly mask^l ivilli suil.s, ami llie rorks, 

astla.yan-i larly called, aiT .■vniywluTc i.^|in»|.d ; liciirn all lli(.«- iiimuit- 

alii.- aiv la.piilavly kiimni ai llic liocky M.iaidaliis. liiil lli.-rr is iiicro 

K|a'ak (.r ilia (.'ascadc Miiaidaiiis, (lie ( kiasl raiiavs, llic Sierra Xcvada, tlio 
Wasaieli Menntains, tte. lint in an ini|)orlanl sense l\\v rea-ioii is a unit; 
il is llie generally elexated iv;:i<ni iik llie Tailed Slides: il is tlu>. Iirinelpal 
rejdtni nl' the pi-eeinns na-lals; it is lla- re;;inn wilhoal ini]i(a'lanl navieablc 
stroams; il is tile arid land iii' ear eonntr\- where irrigation is neccHsary lo 
siiceessful agi-ie-ultnre, lint almve all il is the rocky region; rocks arc 
strewn along- the \all(-ys, over the jtlaiTis and jtlateans; tlio canon walls 
are of nak(-d rock; long (-sear|nnenls or rlills „t rca-k stand ttthwarl tl«! 
cnaidry, aittl (-vi-rywia-i-e tm- nunodains of r,>ck. It is tia- liocky .Moanliiin 

aiid this I so a[)ia-<i|iriale will (lind)lless i-nnlinne to la- nst-d, and il would 

seem best not to attoni|)t to (-oidini; its tipplietdion to titiy nan-e tesiric-led 
area; but as Oltr geographic anil g-i-olog-icid knowledge im-ieases solliat wo 
aro able lo reasonably and a|ipro|irialely di-line dislini-l raiig-<-s ami syslema 
ok iiKHiiitains within Ihis gn-al group, olla-r dislini-tivc- nanieBBliindd he given 

Inlhienced hy this (-(nisidc-riilion, in s|ieaking-oftlK- menntains that .stand 
about the I'laleaii Prioiia-e I shall use names for (a-rtain systcaiis nliieh 
soem api)ro|n-iale 10 characleri-^e them as distinet I'roni other sjsb-ins within 
the great Ibx-ky .Mountain region. 

■I'la- i-aslern alllmails of lli(- I 'olorodo b'iver have llic-ir soin-ces in llie 
lofty inoontaios thai sianil as walls about tlu- gn-at iiai-ks of Soathern H'yo^ 
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Tiii;i';i'; (ii>X)iAK;i<:Ai, niovixci-^a 

ming, Colovinlo. iiml Xnrllicru Xcw .Mcxiini, -.unl tlicsc iiiuiiiitaiiiK cisnsliliite 
a system as well ilcliiird iw wv iiia\- \ui\,v for ;;vi><;T;i|iliii' sy^|l.■llls |i^ bf ilr- 
fined' by iiatun'; ami sim-o my Miidic's in lliai ri;<;i<iii in ISIIV 'i;S, 1 W.wv 
been accusiyincil lo speak nf ihiau ;is the I'ark Mivimlains. 'I'lir sy^tcns is 
com)lo.sO(l of liiaiiy ratijrcs. Mimi; well dclincil, ullicr.s roniplcx, iiiclosiiij;', or 
iiuarly so, tlu^ X(M'(1i, Midilh', Moitili, ami Smi Liii.s Parks, willi many minor 
vailcys and ).arks: and ilu-rr nvv short oullyin;.- ^ipur.s xm<\ ranjivs wiili ollu-r 



allovs. 'riu 






tho moro western mountiiiiis ai-e cliiciK' ni' llils latlor malo-ial, am! >mni\- 
of the subsidiary nioitntains an; of (■rii|>li\c iiri<;-in. Allof>-cllii-r ihcy con- 
stitlltc a <>;eolog'icai }iro\'im'i' characli'ri/i'il li\- a jn'''a( ilcvrlopmcnl of nii'lii- 
moil^iluc crystallino sdiisls wiili jsalchcs ioid structural hasins ol' mai'tncanil 
lacuatriiic sediTUcnls, ajul a (■(implti-alrd siTirs of \ nlranii' iormalioHs. 

SouHnvard from tl.r Orruou iin,., [liruao], \\\-^H-n, I'lali, "Nuvada, 
Southoaslern Oalifoniia, and jicrlnsps across the Colorado Ulvri' in \VoJ^t(!rii 
Arizona, many ^hovl an<l more or k-ss disilnrl norlh and south raugen are 
fonml. TIk' vall(;ys and plains scparaliii;.- iIh-sc ranjro.s an^ covered witll 
rather lale siihai^rial j'TavcIs masking' fhe underlyhig formalions. The 
ranges ai'e composed of uielambrphie crvHtalliHe schists with I'aleo/.oie beds; 
on their ilanks, or sonii'liuies, even iu lar';e pari of l'aleo>^oic maferials both 
conil)lieated to a j>-reat(!r or less eNlrnl ^ilh eru|>ii\-e heds; these ei'iiplive 
bods themselves .sometimes ibnninj;' llic |)rinclpal con!|K)neHi parts of liu! 
rani^es. 

The lirrle slreams that have their snurees in llicse mountains em|)ly 
into salt lakes, or (ilseu'here ihi^ir wah-v.s are losi in thi> sands; as ii is po|<u- 
krly said they ilinapjioar in sluks. The most ini))ortant of these i;; tlie 
Crcat Sail hake, hnf th(;re are many other basins without (h'ainao-e lo the 
HV,n. A f,!w of fhe r;yi;;-es are (b'alned into the Colorado h'iver. To this 
groupMr.C. K, Cilhcri has -'iveH the name Basin I'latujo System, which 
seems a]>pi'o|ii'iate. 

Itwillhelbuml coiivein'eni also to treat the area .iccni>ie(l by this };tou]) 
as a distinct geologieiil pro\inee, it has a scries of st;dimenlar\- bed.s (hlVer- 
ing widely from tlie Phueaii i'roviuee; they, are older, and lh<- Hediments oi 
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GEOGRAPHIC OIIA HAOTIilUSTICB OF TUM THRUM I'KOVINUHS. 7 

the latter wore i 
was the dry lain 
through a long | 
n^s, wove depot 

Thm, for (■ 
geological pnivi 
Itiisin l'nivini'(;- 

'I'iu- area i 
y.uU ami wosl ol 

is marked by tlie N(a-lli Phuie, with Its pruper ii|)pei' eonlimiation tlie Sweet- 
water liivor whose miniile ii]iper raniilieafioHs iiiterhick witli iJiiiso of tlm 
Shoshoni River, whicli tatter is a eontinuatioii of the nortliei'ii Itounciary 
until it is crossed by the. forty-tiiird parallel of north latitude. When the 
region along' the middle course of the Shoshoni Kiver is more thoroughly 
studied, the Basin IJango >System may be carried miudi farther nortli tlian 
we are warranted in doing with our present knowledge; but I am inclined 
to the oj)hiion, i'rom tlic fragments of geological description which we have 
froni tliat country, that anotller distinctly marked group will eventually he 
recognized liere, having for one of its characteristics a great development 
of eniplivc rocks. TIu! i^oiilhern boundary of the three provinces i am noj 
able to clearly defme. 

It may be well to state somewhat more categorically the eharactoristicK, 
geographic and geological, on which I proi>080 to divide this great area Into 
three provinces. 

GliOGIiAI'lIK! CHARAOTEIIIS'I'ICS OF TIIH TIIREH I'ROVINOHS. 

The Basin Ihmges arc short, mov{! or loss distinct nortli and south 
ridges sepamtcd by desert valleys which reveal broad stretches of suh- 
aerial gravels conceaHng the muhjrlyiug Ibrmations. The general drainage 
is to interJoi" salt lakes and sinks, but in t!io northeast corner there is a 
limited district drained by some small tributaries of the Shoshoni, and in 
the BOuthoast there is a small district drained by the IJio Virgeu into the 
Colorado Biver of the >\'e«t. 
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8 TiiRKi'; (H*:()i,o(iu^\L i'if()viN(;i;s, 

TIh! Plnteilll I'nniiiTO in ci.mi.osod i,( iiiiniy lal>l,s Ik.hihIciI hy ciirioli 

and cliff esCiir|imoiiU. Oil i]u:M' fnblrs stiiinl idiu- iinlains, iircivular 

groups of momitaiiis, niiil ^Imri rau;;is, li is ilraliinl liy llic Coltiiailo 
liivi'v i]f llii: WciSi ail. I ils liiliiilniic^. 

'I'lii! I'avk I'liiviiic.. 1» (•lini-ict.!m..il liy liroail, massive niii-cs, soiiirliiiuM 
(lislilii-t,»in,ictiiiicsc.iali-sviiii;M,ast(iiiulii.l,llii..;Ti-al|«iiks, Tin. lolly jicalis 

for a iiiultiliid.! of slmiius ivluiso waters on omi liaii.l aiv );allii-roil imo llic 
(Vilinailo liiviTiif Iho nCsl, ami liiially .lisidiargvd iiilo llic (iiilf of Call 
foniia; ami on llir oIIkm- liallcl lllcy iiro !;alluiiil iiili. llu- .Mississi|i|,i anil 
llii) liiuCJiamlo ilol Norte 10 bo discliiiiKi'il ilit" lliv (I lllf oi Mrxiro. 

'i'lius, ill lljo three lirovincoK, w<' lia\f, lirsi, ilrsiil valleys iiil\\-o('n 
nakod ridges; seeoiid, lii^-Ii jilattiaiis se\eied liy iirofouml eoiocs ; and, 
third, oiHSsive, liij>-li mountains willi shiiiiiiji' snow lields. 

CiEiN'KUAl, CIIAKAOTIiRISTKS 01' Till! SUDHIUN'I'AKY (iUOUl'S 
OK TllREli I'HOVIiNOKS. 

'["lie Basin ranj;i's are com)io«(:d of 1*alenzoie nieks with i]o/oie seliists 
boloiv, and in the I liniili.ildt Mountain distiiel some llesiizoie iiiid Cemlzoie 
rooks are I'onml. In the I'lalean Proviiiee, ( 'emi/.oie ami Mesozoie r.ieks 
prevail, tlioii;di some of the imiiortant plateaus are ill' ('arliiniiferoils lieils; 
and in a lew plaees deep (.orrusinn has veveided still older I'aleimiie ilild 
even Kimiie foniiatimis, 'j'lie Park lloniilains are eliiidly p.ozole Siiiee 
that aiie the region lias bi'en inlerniitteiilly nmler the dominion of the 
waters, and Pale.izoie, .Mesozoie, and ( 'enozoie roeks are liamd at horizons 
interrupted \ty gaps in tin) general series that are represenled hy dry land 
periods, while the last orogmphio agencies ha\e left linl fraj^inenls of these 
anteeedent formations. 



Hosted by Google 



'fVl'KS OF OKOCrKAIMIlC S'riMJ(rt'l!K'K. J) 

CllAl!An:BI!ISTICS 01' TiUi OliOGKAI'IIIO STIiliCTURE OF 'I'llE 

THREE FKOVINOES. 

TYi'KH 01' oiioaiiAi'iMO s'l'iajcTinih;. 

II KiiCiiis convDiiirnl lo .{ivu ii jiviKTiil acrdiiiil cif llic ly|ics i.r ore-. 
gra|iliir stnicliirc iu llir rcivion miilci' considia'alioH heliin] cliaj'afii-i-izino- 
(!a<'li la-dviiiia' l)y lis ^pciaal 1y|li', 

III lliis ,lis,ai.<aioli I wisli III u«c ciaailiii Iran.- willi ii rcslricU'd in' riila- 
tivc I. leaning'; I. t, in Irealili!;' of aillirlilial ami Miirliiial llcsim's I shall 
speak iiX Ihosii poriioils i.l' llic si'ililliclilary licils u Mali aiv acljaaalil Hi tlio 

SVIIcliiial asca a« liavill;; siilisiikal. A;;a!ii, in liliicka wliii'li aiv laiiinili-il liy 
fanlM null liltail, I aliall aiiiail of siidi |i<irliiiii« a» are ul n liiolica- level aa 
liavini; been ll|ilirieil, anil iiinlleiis iieiai|iyili|;- a Imver level as llininn. In 
sneli eases I ilii iiol wish In enininil myself (n an\ Ihe.in of ii|iheavnl 01- 
colla|ise ill llw (Jianjje of llie reklion of llie several |iarls of lliese hells to 
the center of the earlh. 

In Ireatino- of the sirnrlnre of the niiinnlains innha' eonsiileratiun il is 
neeessary to llisl!n;;nisli tin, ;;Teal eliisses, viz. llio.se eon,|iiis|.|l nf seilinaa, 
tary strain, altered or tinullered, uiul those eoni|iosed of e.Mravasnted 
material. 

JIOUNTAIN.S nO.MI'OSKI) Of SKDI.MKX'I'AKY STliA'l'A. 
!. .AI'l>.\I,A(;in.\N STtfUCTUKM. 

'I'lio Klrneliire of the A|i|ialaeliiaii .Moniilains, ivitli idosely a|i|,resse(l 
folds and axial planes (ijiiied liaek from the .sea, (lie iiiialiliealiiaia of thesn 
folds by faults, anil Ihe |iriniary and (aaieoinitant fiirins of (lie nioiinlain.s, 
lllive boon clearly ex|ilaine(l liy the .Messrs. liiaii.rs and l.iler urilers, anil 
have formed the basis of many disenssioiis eoiiiaaaiiii,:p.ohiicieal ilyiiamies. 
This Appalaehiall sirnelnre needs no fiirllier melilioii here, as il is a ty|ie ol 
slrnelnre ivliieli .so far has not been found in the re.eion deseribed above, ami 
.shniild it be found herealler it will siinplv be an esee|ilioiial type to Ihoso 
known to prevail. 
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THHUI'J (;i':()l,O(!J0AL I'H0V[\(;KS. 



il. -.HOIl'I.K ASTK^LINAL STHUCTUlf i;. 



Mountains or nliort, ranges carved froin Miiiiple aunclinals arc woiuctiiiicrt 
fouiul, though (lii.H fype of sirurUiro Is iiol a pn'\-ailiii;;- i>ue. I'sunlly in 
such a CJiso the jjreal liioiuitaiii mass lii-s in llic cntlra! zone oT ilu; iipiii't. 
Tin; fold is, of coiiivc, ahvays i\nunl inincaicd liy crosioii, and (Itn moiin- 
taim rcpresml hul llic diirciriirc hv\K<-i-n \\n- anunml nf liplu.a^;d mid tim 
auK.unt (if siK-li" erosion. When noi ronipUcah'd bv other I ypcs of sti lulnrc 
the strata (h|) .hi all sides iVoni the I'cnter of upheaval, jivnlly m- more 
iibruplly, hut the sides of tlie lokU are iiuvor elosel} Jtjjpressed. ^ Such 
mountains in primary form are gently roimdecl in general ontiine, modilied 
by the erosion of the sti-eams i-unning down their sides. Soniotinies such 




Fig. l.-— ycclion tliiwij;!! Jiiuctioii Muuiitniii, nocOi mtd xnalh. 



'-ws-wsc^m^^ Aiw 



a5=r/^-%?<. 



s""- "■ttsraanP'' 



Fid. a.— Section tJir«ii^h .hmct inn Jim 



mmiiitaiiis are severi'd hy i-Jvcr-s ruiiuing Ifnij^'iludiiKdly, traiis\er,s(.;l\ or 
obiiquoly through thoni ; the rivers t!ieni«elves having their souree.s in 
i-ogions far away and passing through the mountains jn their courses to tlio 
sea. Ill Northeastern Ouh.)ra<h) a short distaneo above the junction of the 

Snake Kivcr with tiio Yanipa, shnids Jiuu'lion Mountain, -wliieii .serves its a 
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UINTA KTItU()Ti;i!H. H 

fuic iUiistriiiim! ol'this t\pc ul' stnu'liuc. 'I'hf liioiuilaiii is (livhlii! iiilo I wo 
iiii.'(|iiiil imrts by n nn,„ii, llmnijtii wliicli llio Vniii|in l.'iviT miiis. 'Hi,' 
a.Nis i,l till' moiiiitniii li;is ii iiratli miil soulli rlircclioii. 

I'Viiiv I i!< II si'Hi.Hi lliiTOIK'li lln« iiHiuntain, hi a iiunli aii.l s.iiilh cliriT- 
tiiiii, alcm^- llio nxi« (if u|iiLciival. . l'i;;Hic i is a si'cliuii tlmjugli ll in a 



1. M„n„rHH(il /,'/V/,;,.,s „„ tf,,. /.7„,,;;i.. rialcr ci.iulilii.iis ulii.-li arc »„ ncll 
known as In n<.cil m, CuiiIkt cxiilanalicni jicav, nionorliiial ii,lpv» ,,r hog- 
liai'Ics aiv I'oniu.il on llii' (lanlcs ol' su.'li ii|ilioavals. and soniclinios such 
monoclinal ri.|.;os an' of such nia;rninulc as h. I.c .lignilicil willi Ijic nuinc of 
nu.nulains. Wlunc Iwo ,m' luoiv siuics ol' iiuluralcd, inrlinc.l hisis arc sup- 
anili-cl l]y cxlcnsiv,- scries ol' sniicr inalcrial, Iwo or nwrc nioiuuHnal riduvs 
nuiy hi' lorin.'il. 

2. Mwmrliaiil lliil<jr.< ,„,!,/, HouHUiuics wc lln.l llial an uinicliiiul up- 
heaval luis l](K'n crocici iu iulifi/li,,, s,] ihat tlu'rc is no grcU cculral nunin- 
tain nuiss, hul ihc axis of Li|,licaval is llic siic ol' a valley or hnv |,la!n, hn( 
tlu' monocliual ridircs on Ihc Hanks rcuiain 

.'!, h«Jil,:;l /V.rfmas,' -Wlicn' llu; anliclhiid upheaval has a grcal anipli- 
lU(h', as couipar.'.l «ill, (he vcrii,-al iiplill, Ihc hcds incline hul slic'hlly. 
L'nclcr such condilions'incHucd plaleaus ,a' uu'sas arc hnnul inslcad u( 

ilesmii. 

III.-- -UINTA STUUCTL'KI':, 

111 Ihc I'iiUa Mininlaiiiswehaveujircal ran;;,' carved I'rnm an iiiillclinal 
upheaval, Ihc axis nf which has an easlerly and weslerly trend, and Is more 
than (Hie hundred and lil'lv miles in Icnglh. ll Icrmiiialcs allrupll^ iic'ainsl 
the Wasalch lloiiiilains on llie wcsl and is eiil oil' liy llii' shorl, alirupl aiili- 
cliiialoClliiu'lioii .lloluilnin on Ihc easi, llie hlHia- havin;r ils axis in a uorlh 
and soiuh dlrccTioii, There are several iinporlaiil lacts oliscrved In the 
Rliidy ol' Ihis e-real flexni'e. lis axis has hceu III'lol nhovc llie level ol' ihc 
sea aholll lliirlv llioilsuud I'ccI, and ahoc ihe level ol' llie adjaccnl eonulrv 
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12 Tiiui':!-: <nx)i,{)c.icAi, j>i!()\ix(:i';h. 

ilbom tlTCIltv-livc lliiiiisiiiHl rci'l. I'Vom llilllk ll> llililk lllc (Irxiiic is llliuut 
(illy liiilr.., hut ^al■i(■s iimcli in wiillli, «',■ lilid on cilli.T llnni,, ninny inil.^s 
fnnn tin- hms, n linn ol' maximuni llnsn.v, «hirli line ,nvM nl, n snlipninlicl 
iani wilh 111,. mnniHlnrinir iixis, TIm-s.. linns Iwvc llm .■Unci nf 1«„ nnnin- 
.■linnl llnNinvs in oppoHlc (liivnliuns, s,.|iniiiln.l liy llm liM.a,! Inliln, divnrsillnd 
by i-ln\atna vullcys nnd |in,iks nf wliii^li llm nival iini^s nf ihn riiila Mnnn-- 

lilina is cnnii.osnd. linl llin pnniiin licUvncni llmsn 1 Incliiial llcs\un« or 

linns nl' nicnlnsl ll<iMU-,i is ilsnlf nmijly llnxnd. In many jilnc^s llial wliinh 
I linvn nalind dm linn nl' "ivalnal llnsuiv is iiidnnd a liinll. in nnn |,la<a, 
,nillinii,iialisi<ln(irillnrinla SImmtains liavin.; a llirnn nriwnnly llnnisaiid 
(nnl. (In ihn sonlli sidn thn linn of nivalnst llnxmv is very iirnn-iilai-. laang 
complinatnil in snmc places liy fanlls havins;' nplilia <i|)piised In ll«- dome 
throw of the iUixnre, On nillicr side llie ;ireal dii.plneenieiil is parlly hy 
fiudtins', partly liy llexin"-, and eillier llaiik is a zone nl' divcase dis|,laee' 
meni ivln-re the strain are I'alllled, ilexisl, misled and eonlnrled in iiuiny 

■I'll,, eharaeler of llnwi displaeelnenls in llie I'iiila Slonnlains is illiis^ 
trnted in I'lales I. :!, ami :i „[' llu^ Alias, and in a sullse.pieni elia|iler llio 
sniijeel nill he loom tally dismissed. 

'The simplest topographic rnrnis jirodoeeil liy siieli liisplaeenu ills ninUa' 
enndilions nl' erosion in general outline, are ]ilateaiis wiiii ;;eiill\ rniinded 
summits and alirn|)l slioiddiss on llie Hanks; Inn ,aieh i;eneral nnilineis 
often nioditied !)\- (he enirasinn due to aiiU'eedein or snperiniposed drain- 
age; that is, by llie rorrasion nl' sireains llial head in remote reeions and 
pass through these n|ilills eillua' lon|(ilmlnially, transversely or ol,li(|nely, 
as in tin' ease nl' Simple Aniielinals.'' 

■riuav are nllua^ inodilicali.ais wli!<di someliines jjreatly oliseiire llu! 
g-oneral topnaraphie onlline due to eonseiplniil ilraiaae-e, i. i:., (lie local 
drainage which is due to the iipliea\a! itseii' and wliieli produces ioler- 
eKting 

eoM'oMrr.wr FOiiMS, 

I. Si:l).!iflitj,\i/ l'Mrtau\ -SuinvtmusA the stniains uhieli head near ihc 
axis ni' snch aii upheaval, as ihey meander lo the Hanks, exeavale valleys 



d by Google 



iilid divldd llic Ki-i-ll I'Inrk, wliirli is ,i |,lal<.^iil in -ciii-ral uiiiliiu', llllo 
miiH.i- plali'»iL» ivliich arc «-|iaratwl In iiiun caiiii;.- Iml rlcvalial vallrys. 
'I'liis i» cmparialiy llio ra»c wlu-rc llic slivanis in llicir iip|,,a' .■iiin-scs 
I'ollciiv liir oonu! dii.lilllC(^ llui slriki. cf llio lu;U liclbiv turaiii;; Id cmss 

tlu n: i.r los alaupl lilH's i,f niaxiiiiiini llcMlra. Sdini'liaics lliaso 

Mreams vim in dai-|i !;iii-gvs; in sm-li rasas llu. plalraiis arc l.niindcd l,y 

■>. I'mjnlhl/) lthl!lr„, -When tlicsc ciaisc<|ii(ail slrcanis slarlini; near 
llic axis cl' iiplicaial lalvc a siniicwiiat direct cnnrse acniss llic sirike. 
(lie jjciicral ]ilalcan is ,ail inlc a series el' sliarp, alirnpl ridiies Ian in,;- a 
trend at ri,i;-lit aiio-|es li, llie slrikc cir jfiaicral axis ill' upheaval, 'riins llic 
peinis (,!■ Ilie ridjres I'liee the plain hchev ami ave sepavaletl In deep ;;iilehe« 
and eaiaais, and the nlrscvvin- en the plain lichiw sci's hclove him ivliat 
appears In be a line el' peaks sc],artilctl hy intia'vcnino- ealehes and valleys, 
and is ajil In misnndevslaiid the li>pnera|ihle eharaetin- iil' the ".Teat mass 
vvhieli is lielore him. 

:i. .liini I'ralv.- At seine staees in llie prneress nf ernsimi the elniimi.|s 
Ilk einisei|li(inl drainatre im'isiailale, amlahnnl their lii'ads e,,r,,vs are kurnled. 
with lowiM'ilio- ain|iliifliealers. In siieh eases an irreeadar line .ik rra];s 

I. I'lanMmi /Vrf.sv -Smnellnies we find a very haul I.eil nr e„iiip ok 
laals nmka'kiid hy imire iVlabk. slrala mi a (lank iik the upheaval, wliii'h 
harder lieds lane lieen earned away hy erosim, krmn those |iiirlimis iik tint 
upheaved mass nearcT the axis. In smdi eirses eaeh proj.a'lintt rid.ire is 
enivvlied with a line peak, I laill tlu-se llallkine peaks, 

,a, /,i/rrr»,,W ,i;,„,ec/i,„// /,■;,;,„.. -I )ii i|ie danks ,,k these npheavaks, 
hat karlher frcan the axis than (lie llaiil;in;; |«aiks, naaniidiiial ridjfes are 

(irimi fmind ,soinelimes limkeii hy pips wliieli are the ela -Is iik inter-, 

niltteut or permanent streams, and tliese rid,tres an- \er\ irree-idar and 
often interi-npted- Where the dnvvnihrew is hv simple llexiiro, a eomplete 
series k formed, Where it is pai-tiv hy ll.-xinj;- and ]airtl>- llv I'aiiltitl.e', 
some of the mmieelilial rid;;es disappear, Wli<-ro tJM faultili.r is mi the 
side of the zone ok inaxinitiiii llexnre nearest to tllc axis, tlie ri{i;^-e,s of the 
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14 Tui!i':i'; {ii-:()i,(){ii(!AL pi!()\"iNCi':s. 

ii|,|M.r hcilK,i|]|iciir; lull when! Iho Ikiiliiii];- is ,m llic Mr of iIk' zoiii' of 

iriiixiiiiuin llcxiiiv |;hi1ii>»( IVoiiUlic uxis, iIk' rliljtcs ,,1' llic l.imT lii'da ;i|,|icar; 

iliicl ivliciv llic ill.splmcnieilt is i-liicfly or ('iiliicly Ijy laiillinjc, lliviv iiic iw 

iH.MiccliiTal riilgvs, 

1V.-^KAII5AH .S'iiUK'Tlilfl'; 

In the iVjriciH uililiT ili»cii»»i(,ii «c c.lini liiicl llic scliiiKiihiiv lilaU 
Im.kcii iiiti. Kical l)l(icks liy liiulls „i- lluar lioiiu,l(i,;uc», iiii.ii.H'liiKil llcsuix.s, 
aii.rHicsi: hlccks Iravc InvH ,:viilly lill.il in laoail iiaissc's. I liavc .hs- 
<a[sai'.l llii»,siil,i,.vl s„iii,.wlail al l(a,.;lh 111 puy l!c],nil ,ai llii' Kxpldvalicai „! 
iIh! (Jiilorado K'ivcic.rilu- Wisl aii;l ils 'I'lilinlai ks, laililislii.cl in IH'iri; and 
in Figviro i! 1 vi|a'ndnfc a ,-(aai(ai and iiiivPs cyr \ic\\ nl* iln' platianis rKaili 
of the Grand Caann, ivliiili ivas asial in llial vulanu^ An cxaniinallnn of 
llii« will lally ivvral llin cdiarac'Kaisliis id' n lial I liavn I'allcil (lie ixail.ali 

are iJJatams nilll lm,l,iii r,i',;,-s wluav lla;v are lannnldl l.y fanlls, llis.al 
edges wlicro |Ik-\ are bcnndcd liy nunKudinal llexuiTs, and willi .'scaLp- 
melits n-liere tliey arc laanaled by can, .as ,ir lines cd" cdill'a, 

eiixcn.MrrAX'r ioi;.\is. 

I. Clip nf l>h,pl(,a;iu;il, 4Vluai a plaleaa is bnnialad en nne sirle hy 

a Taidt, llie ed;;-e <d' lla- plaleaii is an escar|ii d ei'dai sn alaaiiil as In 

invsoni a mia'e cir less invciilar line of elill's. 

■i. Klojirs of Dixiilmninil, ^Vluai lla^ disphuaaniad is a llexin-e rather 
than a Celd, llw e(l;;v et ill.' |ilaleau is a Imduai slnpe 1 have disenssed 
these elill's and slepes nt displaeenaad snnieuhal al lia,,rtli in llie enhnne 
already (|nnled s.'veral limes, page I Si! d .sr,. 

;!, Mi„ir„l!,ii,l IHilfir.s „„ Itir l-li:ul,-«. On llie daiiks nl' lliese ninnnelinal 
llexnres, under |miper eonililieiis whieli have already lieeii desia-ilaal, 
inoiicHdiiial ridges an- feniied. 

-1. ,)l„i,:„:lin«l lli-lijes irilli fl,,!,',,,, Ces, |'«/ . I/re./.- As in siiiiple alilielinal 
upheavals the eenlral mass may he eiilindy I'ariieil away leavinj; hill 
iiaaieeliiial ridges, in like manner in llie Kail.ab siraelnre llii' pripiid|.al 
plateau mass may be eairied away leaving only llie innniieliiial ridges. 
'i'liis I have alse iliscai.sed in the voinine alnaidv nlluled. 
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KAIHAI! .STRUCTUUT':— CONCOMITANT T'OltMK. If) 

5. i'rojixlhff/ Hiilnrs.- \\ is scld.nii, |K■!■!l;l|)^' never tlte Ciise Ihat ihe 
Htratii of one of tiiese |)lafc;ins '.\n- Icl'l iiy ihi'^ri'iiefiil itisplaceiiii'iil iii a Imi-i- 
/,oivial posUion; )iul evcrv block i:^ \\\Wi\ inovi! ur !rss, and i>Uv\\ a valley 
appears al llie lool of Ihe i^Iope, mu\ llie sln>ains whieli head <ni ih.' nppnsile 
brink nf Ihe phdoaii h;tve exenvated valleys, leitviii;'- inhTvenlii;;- rid<:-((s 
which iH'ojoct into tlio valley, liavmg an eiVecl somewhat tike tiial desevilied 
tiH one of the concomitant forms of tiie Dinta striii-iiire, 

«. CUM^ of Erasm,.- Xu iiielined plateau nusy be imimdeil on ihe 
uplieav<'d side by an escarpTiiiMii of eroslnn, and siieh an esrarpmenl is 
gnulually carried iiaek by an luidenninin-' process from llie liiKi uf ;>jrnlcsj 
upheaval. 'I'tie drainaoi! of such a plaleau is usually from the hriid; of 
this escarpmi^nt biward liie \-alley on the oppoBite side; \ el a iiiini>r 
drainage is found which car\e8 out, deep gulches, and ih<' <dilis <il' erosion 
have dee}) rciiniraul and sharjt salient angles. 

7. />VfesV"""Bonietinics iIh; j'-ulrlies whicli Ibnn ihe dec|., reentrant 
aiiglt'.s of a lino of cllils iiave lateral ;;-ulches, which by c.mllmied erosion 
coalesce, and the sahent angles are gradually cut oil' I'rom llie escai-pnieiii, 
which i« OA'Or reireating'. In this maimer bnlles im: Ibrmed as outliers of 
clifTa 

8. ('(imi-o Mouxfahts.- --Wherever considerable an^as of horl/onta! or 
itearly horizontal strata are found suilicieutly ((!e\al(Kl abovi' ihc base level 
of erosion, and such areas are drained b\- two or more subparallel waier 
conrBCS, the lateral <lrain!ige of these walcr courses will gnuhiaUv inosculate 
in their upper ramillcalious, and, carving out deep channels, will l(,'av(! 
behind mountains ,if hori/^imlid strata. Hiudi nioinilains are ol'len of ;;i'eat 
beauty. This is especially fiie case where the beds ai-e of .lifl'ercnl le.\tnre 
and color, when Ihe moinilains wiH be teiTaced iuu\ bullressed in beautibd 
regularity, and handed witii the colors which arc cliai'aeteristic of the several 
bed« of which thoy arc composed. 

A few miles north of the Uinta Mouniains, on the wesi side of tlie 
Green Kiver, a group of such nmmibuns are found, lo which I hnvv, giveiT 
the name Gameo Meuntahis, and I call lliis Uie ('.imeo sinictui'e. 
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\'.- HAJUN liANfM'; »'n;i:(vi'ii;i;. 



W!iCH Ihc blocks iiilo wliicli ii ilWi-irt „!' (■(miiliy li„s li,-™ hi„k,.|i l,y 
faults aro greiUly lillr.l so tliat tU: slnitii dip at l.i.fli aii-lcs, llic iiplillcKl 
ed^s of ancli hloclcs Dllun loiiii lono- niountaiii siilju's, Siicli riilj'Ts tt;no 
tlio j^otuTiil ni)|)fara!ici^ ol' llic liHiiiiicliiial iiil;(i>s alreaily ilcsnilicd as <-<m- 
(■(imilaiils iifollua- lypi's ,if slniiiun; ; Ijal in lliis casi- (lici ridjCi'S iMiisliluli; 
Ihc clilcriiMiiiHlaiii masses llaapisclvcs, aiici Hi™, aiaillua' ijciicral sicuclaral 
ty|,c. 'rlic iiicia.cliiial ri.l;;cs aiv ,I|„. Im lluj cn.si„ii „( ii|,lH.avcd sirain; 
llicsc riajrcs arc dias ((. displaccnaail ; lliiA ]iiay also he iTodc.l, hill hi so 
far as urosiou has jirogrossed ilic I'idao like slnicliuc is uhscurcik Many of 
the ridgo like iiioiiillains of the liasin i'io\iiicc liaxc this stniclurc. >Siich a 
ridge is composed of moiioelitial sirala, llicojiesiih> [ireseidiiie'a hold esearjicd 
front, the other a more c'cntly slo|icd liaid* coiiformin»- to a e-reater or less 
dc-i-ce Willi the dip. Soilietiiiies the ridires llH-msclvcs are faulted loiii;iliid- 
inally, transvcTsely or ohlli]ilcly, and llie fanlls may he slielit or ol' jiTcat 
nia^liitude ; hut the iiiori' common slriiclMre is a simplo ridt^e w itii slij;-iit 
transverse or ohliqne hiults. 

('OXeoMl'lUNT roiLMS. 

1. MomcUnal Iti,l,,n< m, I/,,- Ker/.-, -On the hacks of lliese llasiii rai|.;-es 
monoelilial ridg-es liave Ih'oii ohser\ed. 

vt.^zoM'iM <)i<' n[\t;!;Hi'; Disi'LAiiOll'iX'r. 

In this rocinu many x.oucs or irreonlar areas of country tn-e found to 
ho divided into small liloclvs hy faults and llexiires running in divia-sc ilircc- 
lions, and these may be horizontal or bo lipped ill hijcli or low aii]rles, or 
(sven bo overtunicd, nio total elf.ai of this diverse displaceinelit may he 
to uplift the area alai\e or deiiress it belo\\- the adjaceni comitiA- or not to 
ctiailg-G its reialixc ailitllde- 1'heso fcaiures are exhlhited on a siiiali sculo 
within a linritcd area, usually so elonealed as lo be lerined a /one. 

Durine- the past season .Mr. (!. K. tiillaaa has studied an area wlua'c Iliis 

and the blocks into which the area has been severed are cither not (illed or 
but ali.;htly so. 'I'liis presents the simple.st iliiistralion of this t.y|M> llial has 
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Z()XI<;R of OIVHHBI'; J)IH1'LA(:HMKNT. 



\hv KmhnU Mryu-Unv on a v, 
I'll.,. bl<H'ksiiK.iiliuii,.,l, In iIh 



scaly. Kfr. 4 is a hir.l's ini; 
in tlio* forogrouiiil, llin lii'av_> litu; i'C|)V(!scnis thv smiiinii ul' ilic hijvlic, 
taceoiia gi-oup. Fig. a iw a difigram of llic sanu! n-'/am :-\\n\\ h\y: llir 
into which it, is SOvorod, and tlio wtnie rcstiircil In On- (■(iiiililinii tlu'\ 
]i;ivi', had llKirn bciwi no dcniidatloii. 

On llK-s(.ulhsiil('<>rili(i l.'iiita M.Miiifaiiis, aiidcas; of llir Civrn 
jiiiothcr eoinparatively sinipk* !in:a ha« iii'm studied li\ iii\-.-.i'ir. TliI 
of diverse displacoillOIlt is on IIk' ilaidc uf ihc !;i-c;it I'inla ii]ilira\;d. 
displiicenients nro ('liio)ly l»y l|{'xiii'i',s I'^llirr lliaii l)\ faiilhi, and llic 
ai-G more tilted anil fontmlcd than in llic !a^i. 

In Atlas, i'laln ,\n. i, avc havt; a shTro;;rani ivpivscniin;;- lliesr di. 
nninis, and in a sid)si;(|U(!Ml chapter the Hnliject wiU \n; nuiix; fully dis( 
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18 'I'lIliHIC (nOOI.OCICAl, PliOVINCICH. 

(liilRTiim ilhlslraliii;; llic' jtrlhTiil ly|ics .il' dispIari'iiHTil licrploCorc <li«i-ilssu<l. 
A iV|)rcselil^ a Siiiipli. Aiili.'liiiul ,lis|,li,(vln,iil ; liii Ulilii <li..|.liHvuiciil ; 
Cii KuilmlMlis|]lili:™i<.lll; l>ill!ilsiu liillip. .liapliicMiicliI ; ali.l K a /.one 
of Divoiso (iisplacaaiK'iit. 

.iioi:x'rAiX!i (:()jii'();!i';i) ix wiioi.k (ii; ix I'Ajrr ok lox'iMiA- 

\"AKA'I'ICI) MA'I'I'llilAI,. 
We nn: iiol nlpU- in (lui pivsiail »lal,. (,r <ay kiioivlrdjiv l„ cliiiu Ic-ili- 

(lwtril,al(!(l lliroUNli all lliroc cf llics,. .n.olo.rival picvilicra, lilU llic lollun ill;; 
lypcs of slniclim! liavo 1 ii olwrvod. 

vu.- -TAi'.ij': .■\K)i:x'i'AiN ;;'i-i!i;()'iTi;ic. 

Wo orton (iial liwlti of si'iliiiit irv sliala ]avs,-]vril froiji lai.sicai l,y II 

capping of lava. Kiicli aiv usually (-ailed table nioiiiilaina; ihe iniileHyiii;; 
sli-ala may Iw liiu'Izoiilal or inclined, l-aiHier slao'es of lllis slruclmv are 
seen ill mesas or Imr laliK-s, ami sonieliines in valleys or pilelies which 
have lieeu lllled with exiravasaled malerial, and er,.siim has proceeilcd to a 
liniileil extent on eiliier side of tlii-sc harder nuisscs earryinir away the 
softer sedimentary iiiateriiil ami l(su iiij; the harder volranii' rocks hi the 
inidsl of the valley, and lllis may have an eli'Mitimi lesser or |rrisiler than 
that of the ailjaceiil eoiimry hey.iml tin' rim of the vaHey, 

A line e.vmipic of a lalde mountain is toiiiid in Pilot Untie, in Wyo- 
mine' Territory. 

VriI.--tdXKAl!HT ,STIill'Tl;|!i;, 

serve as a ]irotectitm lo the se(limeiitar\ heils wliieii are iimnediatidy niider- 
lyiiii; them ami, as the erosimi of the adjaeent eoiinlry not thus |,rotect<sl 
progTCSSes, new vents may he formed aloii"; the (sl;ies of siieli sheets mid 
atftlow'tir level. ;ilill erosion pro;;resses, and sfi,)l new Hoods of lava are 
poured out, and still at lower levels, itiilll a mountaiii is led liehiiid with its 
(tcntl'al luasi* composed of sidimeniary material, liyi cohered on iiie simnnit 
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iiii.l Hanks uitli im-iiliir unci (,icHii|i|,iii;r |,ul.'liiw uf Invii. 'rluis Imii \,vi\ 
is iml.Hc-iitcl oil l.iv.T l.cd, hill llliHI<(. l!ic tilca <il' ii i-.ii.i: llir ii|,|ht cdirc ol' 
llir \<mrv slun-l is pliinsl ,iii llie Imv.T ,sli;e ,.(' llir ii|,|,|.r. Tjiis slnic- 
miv is wll ivjirescnhsl in ilin riiik.mj .M.miilains in iMirllicrn Ari/.niiii, ninl 
liim lie™ nnire fully iliscnsscd l» inn nlsnwIuTc, f;,'<; Tile lOxplnralimi of 
lln; (."iiloiinln llimv, &c., |iii!;o i:i!l rl my;. 

i\ ■!'( siiAi; ^I'lux"!'!;!;!';. 

II.K.d iif liivii is |,iU>d (in 11,1.1.1 .if hivii iiiilil II vilsl iniis.s ,,f nnil.Tiid is nnnin 
ninliil...! In.iii ivliidi tli.. ruins nn.l str.inins .■iirv.. nniiinliiins. 'I'l,.. s..v.™l 
lln.isiif wliii-Iisii.'h .1 inminliiln iiiiiss is .■.inip.is.,1 iiiv ex.'..'rdlin;lv imw.llnr, 
fmm llmr .■iins.'s: lirsl, nii.-li hcl lis |i.iniv.l .ml was an iir.-iiliir mass, 
.In.. Ill lis dngroi) of llni.lily an.l tin! nliaraptin of til." .;T.inn.l on wlii.'li il 
was poured; sueond, eneli li.sl was ntoie or l.'ss mndili.sl li\ (rosi.ni, wliieh 
oe.-nrre.l after it wns ponrn.l .ml, an.l before il was e..\-.'reil by a snbs.spi.aM 
(loo.l; an.l, liiir.l, llie een.Tal mass lias lieeii .a-.i,le.l l.i a jrreal.a- ,ir less ex- 
leiil in pro.Uieiii.;-|li.i)iresnnl forms. 

'I'lie vol.'anie n.iivily beiii.; in a r.ipion ivlunv iiiov.nn.iils .if ilispla.-i' 
iinnil are in |iro;;T(.ss, il is .ifleil llu> ease llial llie slriiellliv .if Ibis .dass .if 
m.mnlaliis is Mivaily ni.i.lili.sl by sii.-h di»],la.'.mi(mls. .Moiiniaiiis e.aii|i,i.s...l 
of such irrenadar beils <if lava are of fr.spnml o.aairirnee in lb., iv.ni.ni 
nmler ilis.mssi.m. A liim .■vaiii|ile is se.ni in llie vieinily of dm lowii of 
ISi-av.n-, l.'lali d'.aaabny , in wlial aiv kii.iwn us ibe 'I'll sliar .M.mnlaiiis. 

,\. v(>\,t'.\s\c s-rRi:(:'ri;i;f;. 

Wlnni many |.ril|ili.ms .•niii.' siuaa'ssively fr.nii lli.^ sani.' v.ml, and ea.dl 
is a eoln|iaraliv,dy simlU aliiolinl, .snn's aiv linill. ('.in.'S .,f sn.'b simphs 

cuiii|)Uix e.m.-s smdi as mv l.ininl in oilier pans of lb." world .In ii.n ...■.air, 
b.d a lew il.ndil.. mid oii,^ Iripl.i e.me lias liiaa, .il>si.rM..I. Tb.. er.-nl niaj.a'il> 

of 111.. I !s obs.awe.l are Imih i.f < in.liTs .in Im.inl slie.'ls ,if lava, an.l inv in 

fa.d .■oiu-omilnnl forms of lava mesas. Siieli .■..iie> ar.Msmiparaliv.dy .■|ili.an 
inid.as Hie seoria an.l asbes .if wlli.'l. lli.'V alv .■.inip.ise.l ^ i.d.l r,.a.li]yl.i almos- 
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|)lu;ri<! ilegyaihlUiu. WIkt,' .wh :, c.mc ,.xi,^l.s still lliiviii.; a well .li^liiiwl 
crater, its C.OlMliiioii Ic-lin.-s in lli.^ Iitlciicss nl' ils oi|;;in, iimi alt iiir l;uiM 
rolatillg to (III! .;lu>c1 or lava (m wjiicli il ii'alu fully (■"vn.lairnlr ila- , aau'la- 
Ki(ai. I-Vlia, sac'li rvi,lani-c wn iiiv aUU- ti. ililW Ihc ivrcuas of iliuah .il' llic 
v.ilcailH' arlivlly ill 111.' llir.H- |irmiiin..s. If llip luniaiii liisiiin cl' Aiiicaica 
cmia lai .■arncd hack l.i ar. ,.ally a ilatc an il lias l,,-,ai in A»iil', il aaaiail he 
ilmtliksl Ihal ili|. .-arlica' rliainvrs of lliai Iiislniy u.ailil lid rcjili'l.' with the 
aawmm.1 (,f vc.halliiB llixi.i. 

XI. -IIKSIiV MUIXTAIN- IS'l'ltl'CTftSK. 
Bometiiiies we iinil the sciliiiioiitarv strata .lis]ila(aal hy a ((iiai|iii\ rrsal 

upheaval and the same ii'aetnnal, ami tlmm;t-ii these IVaelurcs II Is of lava 

have li.mreil, ami' tliesi- iiiaN lie in |iatehes ala.al the Hanks iif thi. nininil^ 
ains, orsfaial in tlikes ivliere llie walls , if ill,' laeviee have he.ai s,ve|it away 
hy .kauulatieii. In llie lleiirv Meaillaiiis we have a line ilhist ration of this 
type of striielnre, 'nie.se nniniitains have been stii.lieil hy llr. (;iHi<-rt 

lions (if the Henry Mountains are of a eharaeKa- entirely novel to in|., anil 

a sinjrle one, lliongh it will not slaild for all, will serve to illustrate the lype. 

lloinil Kllsivorlh is roiinil, and its l»so is six or eililit miles hroail. 'I'lie 

strata of tlii' ])laiii aliont it are liori/oiital on i-wvy side. Near llie 

inomitaiii llie level sirala heeoiiie sli.thllx ineliiiod, rising fr all sides 

(mvanl the moniilaiii. .\t ils hase the di|i steadily increases iiiilil on the 
steeji Hanks il readies a masinnim of l'orly.|i\e dejrrces. 'I'lien it liegins to 
iliniinish, and li.e strata ai-eh over thi' erest in a eoin|,lete dome. Hut the 
lo|i of the dimio lias eraek.'d oiioli, and la|ieriiijv lissnres have mil (all 
10 the Hanks, and they have hiaai tilled with imdleil roek, wliieh has eon 
.{ealed and foinied (likes, .lloreo'ver, ill- etirvin;; slnila of sandshaie ami 
slialo have in (ilaees I'lisive.l apart and adinilled alieet.s of lava helween 
them, til) llie in.innlaiii is a dome or hnhlile of sedimnilary roi'ks willi an 
eruptive eoro, wiili a system of radial dikes, alul with a syslian of dikes in- 
tcs'leaved with ihe strata. It is a moniitain ofn|iliried strata, distended and 
penmaitid hy eruptive roek." 
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111 tlio fori'S'iiiit;;- riiiiraclcrii-.iili irniitaiii l,v|)e» of Mnii'liirc fiHiiid in 

llli'sc iT;;iiilw, I linvu mil illlriinilcd In iuln|il ii sv:.l,iii ol' I'Mirl classillcii-- 
liuli, whirli bIuiiiM Ik liolli liicliisiic mill cxclilslvr aa. llin i y|Ks lUi iii.l 
acliiill (if sui'li rliissHliaili.iii, \u " liani mill liisl lines " i-mi licdrauli. I 
have i.iiii|ily alliiin|ilril In iiulicali' (lin iiii|Hii1aiil ty|in» willi llmir jirilnm-y 

ll ia iiimiilnsl dial llic alninliirr nl' a Maliiiiclilmy iiKiiiiiliiiii will ili'lii'iiil 
priiilllrily 11| Hvii (■Iclnnnls- llic lyi 1 llin ilialililnciiKml mid llic rliai-. 

liosnd, ur il may Im (■oiib|.,|iii.|iI, nr llioc imUmda iiiav Ik' vnniliiiud, and 
llic nn.siun may ha inodilivd liy ili|,, InMiiiv, and nllmr rliiirinini-ialics ill 
(In' l.nila|ir,Hlii(iii!Maimaimilaiil Iniiiis, 

l<\a' (a.iiviaiiiairr. I siilijnin lla- fiillmiinn' : 

HYNOPKIK 01'' TIM.; TVl'l-M OK MOIJNTAIX K'l'i!i:("n:iiK 

liKcodxizKi) IX Till-: i'X)iii';(;<)iX(i dikci'iSsiox. 

JlOliNTAlXS CO.dl'OHi:!! Ol' .-'d-'d lIM ICXTAIiV S11!A1'A, Al,- 

ddOUKi) ol! i:x.M;ri'd!iai>, 
I. -.M'i',\i,Aci!iAx s'i'i;i;( "ruu j'l. 

(Nut Idllild in tlln llii-ci- prm iiirna.) 

II.. si.Mi'i.i.; .wcici.jNAi, K'i'luKrriiKi':. 

IViniany lii|iii;ira|iliin Cnfln. I'lalij.ll uilli nniiiidnd vnilinld iinllinn. 
Ooinmniilmitfiinnai I. .Vi,iin„d!iial liiil;',r,iim llin Klaiil,«. 

■>. Sl.iniirlinal liidj;nM iilily. 

;i. lllidiund I'lalnana. 

[IJ.— lliX'I'A STKUOrillil'l. 
shonldiaa on jlic (laid;. 
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Concomitant i'arni8 : 1. SuhHiiliary i'liifcans. 

% l>rojC(itili.( liilliS-cs. 

3. Axial \\-A\i*. 

•1. Mankiii.- I'cak^, 

f). liil<.rni|)U;(l MdiHKtlinal lii.ljjcs. 

IV.— KAiisAH s'i'iMi(ri'i;i;i';. 

I'liiuary lo|i"i;Tapln<-. Cdito. I'latcau will, angular oullines. 
OonivniiitiUit forms: 1. OlilVs ol' l)is|]lataiiK>nl. 
a.- Slopes <>r l)is|,la(Tnu>iil, 

3. Intomiplnl Moimclinal l!i,li;i» "o llu; l''lanks. 

4. MoiKK-linal l!!il!.,ca «illirlaliain(;aiTii'(IAway. 
ii. PrOJCCliii;;- [\'i(lii(!s, 

(i. CliU'sor I'irosion. 

7. ])ntlas. 

8. Catnco ,M(annains. 

v.— UASiN JiANoi'] ,s'ri;!;(rr(:iii';. 

IVimaly topoj^raplsii: form. Moiniclinal rid;;cs ol' (lisplacoaicnt. 
Ooiicomitant forms; I. Sloiuiclinal ri.l|;|.s on tlio hack. 

VI.. ^zoNK!^ OK Divi'iiw!-: i)ksi'],A(:i';.Mi';N'i'. 

'ropo;>;ra|>lni; iiirm. Irrcj^iiiar hills. 
AIOUK'I'AIXS CO.MI'OSKI) IX WIIOI.K 01! IX I'AU'I' OF EX-- 

'n!.\v.\,s.vrf;i) .ii.vri:i!i,\i.. 

Vil. . 'I'Aiil.l'i .MOhNl'.VIN Hiinin'ci!!';. 

\ ML. .LSMv.viM'i'f H'ia;i;<n'iii;i';. 

IX. -'I'HMHAlt STRUUTUKlfl. 

X.— VOI.OASIO STIIUOTUBK. 
Xr..-IIHSKY .IIOUXTAIX m'l!K(Tlil!K. 
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OliOCHAI'IIK) HTIii;(;Ti;KH Oh' 'I'llK liAKIX l'l{{)\'i\(;B, 

hi this pniviiKC iiial niiiorapiiic t}p(( Mliit-ll I ll;lvu ilcscrilied as iIk: 
liasiiL liaii.;<'slracliuv iircviiils, 

111 llii: rdiislili-ralioii 111' llir slnii'llUC u( llu'sr ricl;;i. lik,. iiiiHiiilaiiis, M is 
mri'ssary In ,lisliii;;uisli di-arly llir Iwo iiiiav iiii|,,i,1aiil (Jcmnils iiivolxcl, 
viz, that ilf llic inclaiiua-iiliir anil iiiiallcivil sriliilH'illary liiniialluiis, ami 
tialtoftlu! mipliM. hinls. 

•rlic foniiiT apprar in slin|,hi iiioniKllnal ildivcs i.l' ilisplacniin.iil, hnl 

riil];TS; scinictinica iMk foiuiil appearing- lai llic Hanks, siamilinics lairyiin; 
pnrliiais III' llic ra]i;ii-s, Sdiiii-timrs cxtniulili;!' in siilifipial niassas in li'aiis- 
\i isr iir (ililiipic ilirci-lliiiis 1i) lliii liilj.-l's piiipi |-, ami in many Mays loinpli- 
caliii;;' llir li-po,i?fa)itiii' slnicllliv. ll i.s of (!ia sjnialinv iif llir niiimiclinal 
riil.aos (inly llial I mm- »pi-al<. 'I'lii-sc riihrcs aiv nol ivsiiliiai'y IVa.aimans o( 
aiilialinal llc.MliTs aniilml in ;,;%/«,, liir wliiawnn Ilia sinirliiiv al llic I'niil 
or ilia nsaarpnicnl is in.l aoma.ali.il l.y siiliaiaaal -ravals. Ilia liails sacii at 
Ilia sninniit of llln riilita, or known to l),-l(ni,a lo a slill liijjli. r liorizon, a|ipoar 

a,!rain al lllo li I' ilia iMcaipnil laaa, slioiviii;; llial llicy liavo haul thmivii 

III llail iiosiliiai by a fanll. 'I'lic i-iilu'os llianiscK as oriai|i) lllo |ilaco ol' max- 
imnmlipllaaval. In llio snaimoi' ill' I Sill I hail soimMip|i,iriniiily lo axainino 
a loiv III' lluv.a r!il;;-as ivliili. on a trill I'""" •''•>'! I"'l'<' <■'<'>' '" l''illmoro, llaa- 

y,;; ami Saint ( ra.c, in I'lah. Ill tin- wiiilorof k'iVI 'i';', I s|,oiil a low 

wooks stiiilyino- llio aioiililains west of lllo li'io \'ir|;oii, anil apiin in IJlvil 
whilo oi|.;a;.:o<l in paosoaiilin;.; soiiio oihm,!;TO|ililo .slinlias I lisihil many 
poiiilsin Wo.slovn Clali, Wwmla, ami Sinilliani I 'alih.niia, makiiijr oarsory 
oxamiliations ol* moiinlain siiniiuro on my way; lint .Mr. (I, K (lilliorl, 
whilo ougaged as iioolojiisl ol' iho Whoolor o.ipo.lilioit, mado a inllali iiioro 
tlioroMo-li atndy ol' llils r,»non. In Ids ispnii of llio ;!Ciihi[;y of ilial ro;;iiai 
for lHr>, and piilili..l,,.d In 1 ., ;, j.a .. .si, nmU.r iho Imad of ■yMonnlain 
linildiiia,- )lr. (lilbiil pivsiiisa ■.li.^ar, ii of iromiralizisl moniilaiii soalions 
disaoiinliiisilonii(laliiai,''whirii I roprodaoo ( f'i?. V), pro.sorviiia' his lotloriiii;-. 
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M 'rjiui;i'; (:i':()i,()(ii(!AL i'KC)ViX(;i':s, 

hi cxpliniiilic.i, „fthr diiijjram Mr {lilbcil m,im-k>^: 
"Tho scdi.iiis uccuiiHililtfd by our ;;colo.;icnl i,h«( 
ibllowjlig dussiiicallnns; 

A ]i I) 1^: 



<^r=^' 



I I 1 



'1 I ihIimI iii.nKHliiiiK o, ,m 111 uliidi IIk vli III ,111 nil, i,li' i,C (lir 
l.iulllin In, 11 111, ,1 ivliili llioM ,11, III, ,,|,|„,vi|, ,ii|, iiilin.l il ,lll|)<,lll• 
f \) .,1 111,, In liuiilK (liiM ln,ii,l,i il.il I I, 1 mil I!, lw..lliinls 

III 111, 111 iinii nil ml , , 111 li, 1,1,11,.! I,, Ihi ill,, 

' I Hill, ,1,1 , 111 ii|,lill~ liiiiiUil l,^ |iil lllil liilll (( I Hiil to llwsij 
ina\ lie asMjiiK'il a i( n inslin, ,-, ul i-,,>lil,,l \ikIiiiiI ilh m , nn ii!|^' iiiiili'r 
chcuHi'itancGS that prpchifti ilu hU i llnl ilii \ in iinnniti iniiilii'il li\- 
ilcinuKitioii 

"3. 'I'nu- iilillvllnilh (K) are viay vaie, ixci|il lis liiiiiil, .siilisidialv li'ii- 
liiws, but miiiiy i-iiiscs are Irailt uC fniilhul mill ,li«l,H-al(,,l n.i'k masses (K), 

"Xiil laily Is il iiii,i„ssil,U! Ii, loniiiilad, llms,- Traliiivs, liy llir aiil of aiij- 
hypolbetical (leiilulati.m, in siu-h a syslmi of iiiiiliilali.ms ami lul,lii|,;s as lliij 
Messrs. Rogers !la\o so tlioroiii/lily iloimmsfivilcil in I'nnmsyKaiiia ami Vir^ 
giliia, but ibe slrili'tliro ,,1' lli,, Haslii b'anjvo sysk^in slamls in slioil;;' lamlrnsi 

eoilimonly by r,il,liii;|-, ,'M'c]ilioiially by raul!in,i; in lb,' roiimas i immly 

l)y6>ultil)g,oxc,'|ili,imillvby lli'xniv. In llio lallni, ton nniplivi' rrn'ks oiaair; 
illtboformcvxolcanin |ili,molii,aia abolin.l, ami arc inliinaloly associanal ivilli 
viil;;i.siil'uplmaval. 'I'bn regiilar allnmalions ol' lairv,,,! aiilinliiinls ami syin 

I'limils or 111,., Ai,|iala,,|iiallsiloniaml llio assiiiii|ili, f jiival laa'l/.milal ilimi-. 

nilHoii of lb,. s|an-,, ...nTiisl by lb,' ,lisiiiHK,,l .urala, ami siniansl l.ilnral 
lavssnnmisllm imimalialo rmrn laamonmil; ivIiili- in llii' llasin liim;;Ts, llm 
ilisplaceilicnt ot comparalively i'i;;i,l b,i,li,'s ot slrala b\ \-,,riiral or nearly 
vertical feulls involves Hlllo Iiori«mtal ililliinillion, ami sni;'.;,'sls llie a|i|ili- 
eatioii of verlii-al |,ressim. iVoiii below." 

Tblls a ebararlerislie ran;;e of Ibis ,-onnlry is llie eilii-eofa eival bbiek 
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M|,hcavi-,1 l,y llic prciliicli ' ii limit iniil ,.«,■; ;«,,;,<« uilli lh(> l,|)liravMl, 

TO,iU-d iiilo inT.rnlarl'nnit. mnl nio.lili.'d l,y lhm< uf miplivr m.ill.T IVoiii 
hiMiviith. Wliilc III!,; !allir;;,.|i,.ntl „inirlmv llir„i,,;li„ul ill,: iv!ti,,ii iimliT 
c.iisiilcTali.ni, Iheix! iiiv iHiiiiy t.M'<.|ili,nis, ;,s inillralcil hy .Mr, CillKTl, Of 
(s|HiHiinntiT,«( iu'(! lit,' '■iijililU limili'cl liy parallel Ijull.i (('), ,lli(l hi (licMi; 
may 1h' ilssi;;nvrt il few ;ia.taiici'K „( i,.„lal,.,l syiirlliials (D), («-<ai,Tiu;c luaU-r 
(.ireiiiiislama^ llial ihtcIuiIc iIic iik-a llial llu^y arr irnmanL; .niiill|.(l ],\ 
ikmildiltioil," and ilia '■inaiix ran.'rci laillt ul' failllcil and di.^mailad iiick- 
massos (F) willi ali iinparl'ral aiiltaliMai an'aiiaxiiiclit," 

Pcrlaips the Indaa ava ivlial 1 liava aallail Zoiias uf Divaivii' llls|ilaia-. 

Jii tlia iKiflluTH pnrtii.ii iil'tlia padviiiaa dllica mucliiiaallaiis ,.f tlia jjaii- 

cral struct lira sac i appear, ,llr, K!ii;r, hi the third vuliiaia cil' the "(ieo- 

logicalSuriey af the l''ariietli Parallel," pa;;e r,l , aays: "'rhi^' law inialiit- 
aiii aliaiii,^ ivhiah ha traiajd aamss the descal « illi a laalli and aaiilli triaid 
are erdiiiarily the (opa „f folds uhas,; deep syaalhial valleys are Idhal Mill, 
■IVallary and (JiialoriaiiA delrilus," 

That lliia'c shindd he i',\ee|ilii)iia to the, a'eiiaral type of afruatiire in this 
provinea is not straiiije, ha' similar e.Naaptions ,uaair in eaeh of tlia other 
pmvinaes, asivill appear haraafler; bat I have my,self sa.ai no Iriie antialinal 
naimilains in lli.' liasin I'rovii , 

masses to the siai|de rid;(es of iiphaaval, and so far as lay ohsiaa alions 
axlond, are of the Ttishar type, 

oiiooiiAriiK) s'i'ifUCTi;i!i'; OFi'iik i'Ii.vtkai) i'I!()\"ix(,!|':. 

In the. Plateau I'rovinac llie Kaihab striietnre javvails, hat other tapes 
of simeliiraare fonnd, 'I'lie riiila h'anpa whieli farnlslies the typ,- for llns 
Ciiila simatnre is finiiid within tliis provinea, and a nimdiar of simple aiili 
ahaals have laaai disrov.avd : ive have also lomul namy Zones of Diverse 
l)i,splaeeni(1it, 

'I'he mamilaiiis of eriiplive oria'iil are of ,all the types aliova nuaitioiied ; 
tahle nuanilaims have h.aai oh,a,rxed ill tile iveimi drained hy the draiid, 
White, and Yainpa liivirs, I'ijol Ihltte has already laaai melitiinied, and 
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otIuT llioimhiiiis ,.r lliis (V|)r ;iivlouii(liii I Ik; Sevier cllstriii 'I'hu UiTikavcl 
Jldimliiins, wliic'li Ihui" licni 1 ken «< :• I y)K- c.r »lruiimv, iire nil llie luirlli 
.siileuf llu: (iraiidCulUiii uf llie CelnriHle. Kiili l''niii.'i=.i'u JImiiililiii nml 

SiTcal j;r„ii]i nl' iii.iii, Mains, oC wliiell .Siiii I'V.lliei.seo M.iimlmli i^ llle cillini- 
liillili!;' IKilk, Ilils iiel lie<-li Millirlelilly sIihHciI In eiiiilikMls In eliiiiiielerize 
(lieili. 'I'lie Xiiviiin JInniilinli, Sierra In Sal, anil nlliera in lliis iv-inii are 
klinwii Inlie of Ihe ilenn .Mmuilaili I ype. 

of tlu! i'lalcan I'rnvinre an- (liviileil aiiniii ei|ii(illy lielween the la»l Iwn 
olasscs. Some innliiilaiiis nf tile 'I'll sliav »lnie(iiiv are finniil in llie Sevier 
district. A'nleanie eniies are iiiuiul in event nniiibi.rs tlirmie-liniit the sniillv 



OROOiiAniio sTi!i:(!Tijiin 01' ■run park rii{)\'i\('!i;. 

Tlio great moinilaiii masses , it llie I'ark I'rnsiiiee. espeeially lliose'ln 
tllti nortll slamlilie- alinill llie Sniuli, Midille. and Nnrlll Parks, wlliell 1 liaie 
myself seen, are enni|,nse<l nf nieliininr|)liie eryslalliiie seliisls. li wniild 

of the Pali'nzeie, Mesnznie and Ceno/.nie rnek», wliicli are fnlliid ill many 
lllaees vi'stinjr niienlil'nrmably iipnii (hem ; fir all these later sedimenlary 

nf iVa;;ii,eiils nf iimlaninrpliie materials reseinliliiijt Ihnse nf llle |irinei|ial 

series of rneks was prnfminilly |ilieated, |ierlia|,a nn llu" A|i],ahieliiali type, 
1. r., with elnsely aii|iressed liilils, and this alsn prhir to llie ,lel«.silinn nf the 
ll|illersedinienls, 'I'lirniisli I'alenzni,' and Jles„/,nie limes minor ehanges of 
level liave maairred, iinw lil'linjt llie area alinxe the sea, linw snl,me|s;ili;t il, 
sn that many geillle imcnnfurmilies are fniiiid with an iiilerriiiiled siieees- 
sinii of sedimentary lasls. iiiil the hist ereal (miera|,llie .lis|,laeeniellls 
are represeiiled liy lirnad ll|ilieavals wliicli a|i|iear lo have llie slrnelnre nf 
the riiila .Moiinlains, sn far as eaii he made mil from Ihe fraeineiimry 
eiidenee left liy llu- ereal erosion In wliieli ll iiiilry has laaai siil.jeeled 
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ill kto geolugicrsl liliK-s, 'riu' ptak-lMi lilci! siriictluc ul' fhcsi! oT(^jlt ranj;cs 
with sedinioiitancs di]tpi}i;;!il hig-ll aiii'Jt*'; <'U tiicir Hanks, siaiictiillc!' iocllrvt^d 
so lis to canst! iii\iTsi(iH fit' tlii! siiciTs.sii HI ol' slralii, was a Iraliirr wliicli 
liuulo a doep Iiii|irrssi(iii ii|ioli iiic in niv !ra\t?ls lli!iin;;li this CDiniiiy sonic 

in Iiij.-Il curvrs mcr tiicsr iilalcaiis, anil dimly n.injlliinri.d llial tens iif 

lla.llsiimlsiif fi.,.| liail linen eniileil livni s„i ' the railKes. anil tliat tile 

lalile 1.1- iilati'iin Ukr ehiiKieler ef the raii!;-ea was due to siiiiie e|ioeli nl' this 
later demidillinn of the ran;re» when tiley were planed down to a eonnn.ai 
level under eomlitions wliieli i lane explained ill the volume several times 
i|noleil. Mneli a planiin; down iieeiir.s when the ehaimels of (lie eroilini; 
slreams remain hor a ereal lenirth of time 111 ii iivneral base level, lint 
when 1 raiile to sludy the riiUa .Miiuntains it seemed tome that all the fuels 
whieh 1 liad observed in ihe Park IVovinee were (Inly ex]ihiiiieil liy sii|i-- 
posillg- that that provinee had the .same strnetiire as that etiseried in the 
Uinta Jlolintains, Siiiee my slndy of thai eoimlry ,Mr. ,\reli, I!, .Marvino 
has made a imieh more lliormie'li and careful snrMy of it a.s one of the 
mombors of l)r, Uaydens ciir|ls. In the report of the I'liiled States 0,;u- 
logieal and (MiiieTaphieal Survey i.f Colorado, Is,:;, liaydeii, on |,a,i;e 18S, 

.Mr. Marvine, under the head of "Blue lliver or .i it I'owell driaip", 

says: "'rhe I'ark lianj;'!!, alter its alirnpl rise IVoni the broad rollin.;' riihfe 

llir shaped niiaintaill mass ellt into the most |a'oliaiiid ani|>hitlieatral headed 
gorjres, which arc separated liy the most rii;is;ed and sharp saw like ridges 
of rock iniagilialde. 'rhe main ridge lick almi.; llie smilli western side of llie, 
jiinsa, and from it the valleys and iheir shar|i se|iaraliii!; ride-cs trend in a 
J^ljlienil northeast direelioll. 'flic iiortliernmosl spur was eoiii|iosed of a 
vci-y disliiiclly ami evenly bedded series of .schists, cuei.sse.s, and .eraniles 
which bad a strike nearly with the ridijc. and a di]i of II) ' ,a- ."ill to llic 
soutlnvnrd. l.ookod at frmii the cast, the ceiimal Iniprcsslon is received 
that all of the livgo ridges of Ihe, rail,ee have a similar siriiclnre. These, 
ni^gcil rid.ires, in their oaslcrmniisf portions, jircseiit a pretty nnifnrm c-cn- 
oral olevation. and as the mirtliern rid.ae e.vpailds at its end into an eveii- 
wirfacoil tablelike mass of rock, the iiii|iression is given that all of these 
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,-li»r|) riiIj.(W lir<' iHil iIk' n-iiii^iiU,: IcCl iVoiii llii- <'iillil|.!' invny ol' a pliilcail 
liko »k!|) wllii-h niic(, l„llo«T(l aluii.; (lui IlK.Ulltllill fiUT. Tlu^. ii,l,o-,„ ,,W, 
(!1hI quite similarly at.iiijr a pi'cliy slraiM-lit lini;, aiul (lcs<'(:iul rn I'allu'r a 
aiiilbnii level lie<;anliii|;' luiiv more |)ailieillarly llie iioillieni lea ur lll'le'eii 
aiiles „r llu' hie:1i i-iii;;e, wliieli iiipllules lull four <a- live ef llie ridecs, il Is 
,,lis,Tvi..l Ihal al ihe hase of eaeli sl,.ej, eoil Ihe lou.ivil s|,ar does nol eoii- 
lioiK^ on as a »ha)|. I'lil;;-,' bill slo|ie„ oil', a Hal siu'Carnl, plateau like area, 
deseeudiug geislly easUMird. Siiuns upon llie eorres]naHltn<> arisl at llie 
baSO of tiK! liorilieniioosi rid;;e, ereal i|liantilies of (/e7,/w ol'llie l.in\ei- 
CretildOOUB sinMlstoues \ver(> lolioil, alallidalilly pro\ilie' Ihal lliey eovered 
llie area, il appears llial all ot lliese llallisll area,, eilller are now, .a' liave 
,-oni|iaraliv..lj recoollv Issai, eovered irilli llie same sandslom.s. Sueli 
features >V(,iilil seiaii lo indieale llial llie Cretaeeolis laid one* oMelaled liijrli 
up, or ipiile over llie uliole raleie, and Ihal the laller, in its npfoldine, liad 
reeeived the iiiosi proiiolliieed iiplifls along- eerlaiii well-dcfilied lines, llie. 
inlerveinliK porlions nol heini; lilled up al !ii»li aujcles, U is hv siieli a 
liroeess dial llie from ranee, al least Iroiii llie lii^- 'llionipson lo llie .Soulli 
I'latle, lias reeeived mlieli of ils iiplili, JIajin' I'owelland Mr. (iillaal liave 
liollei.il .similar folds in llie Kailiah I'laleail and adjaeeul reoioiis on ihe 
ffroat Colorado Plateau of Norlliem ,\i.ii^olia, ihoiteh iliere llie sedinienlai.y 
bcds linve, not (by many a llion.^and feel) been »lrip|ied by ero.sion from oil 
the nilderlyiii;,' na'k.s. Il is a form of monulaiu biiililillj; wliiell 1 lllilik Is 
not iimaaimion in ill,' West." 

I am inelilied lo tliiill; llial llie purposes of orology will be belter .sub- 
served by elassilli;- tliiS siraelnre as a ly|H. ilislioel Iroio llial of llie, Kaibab 
slriielure, rather Ibaii as a modilii-alimi of il. d'lie e-i-m.ral aieliiiig- of the 
strata la-lween llie lines of lilaxinnini lle.xure or fanlliia.,-, allies it wniie- 
ivhal lo a Iriieanlielinal; and so fir as my sliidies ■;„ these lilies of .rreal^ 
est li|..uire have many llicne. eomple.vilies llian ill,, faillls and monoelinal 
lle.xnr,.s usually hiund In Iho l>lalean I'roviuee. Ilenee I have elas.sed it as 
a distilHit type and ealled it Ihe l-iiila slriielure. 

We already know Ihal the spaees bi-hveeo the broad upheavals, of 
wliiell Ihe raile-es iheniselvi.s are ecanpos,.,!, are eoni|di-ealeil Iiy many anii 
e.linal ami syiielinal llevures and by many lanlls, bin llie «li,,le .slrueliiro of 
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llir |»irlis, as llu'se inliTa|,nn« mv oft,.,! (villpil, is ..xris^liuirly roni|il|.x, alul 
niiH'lisnHhisiicress,srv,.-n]aii;n'eiiliicciHiiubili,m,.r (li.'ls iiiiisl li,- uhl.iim!,! 
hc'lorc iliiy sill'f i;<'"l!i-lli«lt>fll cmi Ih; iiisdu ; lull llu-si. iiiliTS|)accs or |)lirk 
arras nrc soliicliiiics /ones (.f Diverse I )is|.larisi,eii(. 

Alias I'lale Xo. « presents a seelion aeross tliree of llie jnval rali;!'es of 
the Park I'roviliee, This s,.(di„ii has heeu pri'iairisiror me In Mr. Marviiie. 
'I'he seale <]ii whieh il is (hiimi does i.ol aihiiil ol' ;;real delail, lad Ihe i;eir 
erat oroyTa]>hie eharaeterislic-s are ucll re|)res(aited. in a single seelion il 
is impossible lo preseni ail nl' llu' iaiis upon whieli lliis jieneiali^alion is 
liased. Ill tile (]linlali.ai iVoin Mr, Mar\ine alreaily ;;i\en some ol' llie laeis 
mi ivliieh liis opinicms are liascsl a]i|a.ar, and I liave mysell' seen paleh.'s oi' 
sandstone lii.;li up on llie l''rmil l!aii;;v in llie vieinily of l,on;r's I'eal,, ami 
also on Ihe northern eiidr.flhe I'arii llaiijfe in an area oi' eoinilry not visihsl 
hy .Mr. .Mtirvine, lint the shreds ol' evidi nee an: ton midlifarioiis lo lie assem 
hied here. The park spaia'S lieliveen Ihe -real r miles are f,;'U to l.e eoia 
|,lex ill tlie seelion, 1ml Ihe lidl exieni id' this eompleNity isadd he illnsi rated 
only liy the most fall and j;raphie represeiilalioii. 1 )oiilille.-s ,>lien the 
IVjlnrls or Ihe several meiiiliers of Ihe hirst Divisinn ol' Ihe hnited tdales 
Ceohrfiiail and (ieojiraphieal Survey ol' the Terrilnries are |aililislied, ihe 
jtiaieral slrnelare of this emiulry Ivill lie more Inlly rei ealisl. 

1 have iinoted Mr. .Marviue and iliseus.secl lliis snlijis't with him more 
hilly rrmn the fuel that he and 1 have ilsited many oi'tlie same |,oims. 

i have uol niv.self studied the eruptive moniilains o! this pnivinee. 



SIDIMARY Oh' THE HTUCCTI.'HA I. (Ml.\ liA(;TK[!ISTI('S OF 

TiiH Tiii!i':i'; iMi()\'i\('i';s. 

'I'he liasiti rrnvineeiseliaraeteri/,<-d hy mu'lli and south rati.fes that are 
inmioeliual ridtfes ol' n|iheaval, tnid these nion.adinal rid.fes inv separated hy 
sti-elehes of suhaiaaal [travels that mask tlte striietnre of llie areas nl' siilisi- 
deuee. Itilt while this is llie prevaililii; strnetiire, oilier li pes are lonnd, 

lit the I'latenil Province the Kitihali .strnetiire is Ihe .diaraeleriatic. 
iloi-o nil a eraml scale Ihe priniarv and eiuieoiuitant h.riiis ai-e round; but 
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Kiliiplr Aiiticliiiala, llic lliiil;! slriiiluiv, iiiid /..iiH-s ol' DiviTsc DisiiliimiK-llt 
^iiv I'uiind ,i<|.xrc|]li„ii„l ly|,(M. 

In lli<. I'livN I'niviiu'c i!i,. riiila slnicliin' |,i-cv,d!s aiul ils priiiiiirv imd 
(■(iiHiimiiliiiU lc.|„iNni|iluc Inniisiuv ii-raiiilly ,«li(i«ii. I linililli-ss a iraiiv llior- 
iHlsli «li"ly i.f lliis iv;.;,ili ivjil nsiill ill 111,, clisci.vcrv of (•xcrpliuiial (y|».s. 

TIII'IKH 1'I«)\IX(;KK \()T KKI'AliA'I'Kl) l!V WKI.I, DKFIXKl) 
lilNKiS. 

Nil lliiii (if iliiiiiireiilioii run h,. drawn lii-lwcnii lliii I'liiliMii I'lcniinv 
mid the I'lll-k rrnvilicn- TIiiti. is iiii !nv,;iiliir lipll cil' cuinilry MipimililiK' 
llin heller deliiieil |,i.rli„ii,s id llin l«„ |inivill«ti, ivliidi i» .■,.iii|iliriili'il l.y 
i-liimiclcrisli™ licl,i,i]iiii!.- In .■ilch, Tlic Kiiiliiih slriirlinv ,il' llic |iliilniillK 
does linl clianji-e iilirn|)lly iiiln fjie rinia slnirllire, wliieli ]ire\iiils in llio 
laller iirovilH-e, In lael llieiT are many areas lyina; alciii;;- llie liiirclia ^epii 
ralilii; llienvo ]irnviiiees uiiieli are I'liaraeleriwd liy a j;real di.veln|aiielil 
of ern|illve beds. «liieh sen e lo a iirealer iir less exlelll tn mask the ,ir,i- 
"■raiiliie slrilelill r llie sisliinenlary beds, 

111 like mamier nil llie soiilli and wesi cif ll.ie I'laleaii I'rm iiiee lliere is 
a licdl nf eninilry Ke|iaraliii!; il iVoiii (lie ISasin I'rnviiiee, ilself liiriniii;; a siil.- 
|m.viliee(.r,rreal iiileresi, Tliis reirinii liasalready been (he slilijeii ,.!' illlleli 
sillily, ami alllinii;;li llieseslmljes have mil been ei.m|.leled, many i'aels bine 

been diseevered frniii wliieii lie can ivilli sab^ly make seme !m|,nrli le 

ilnelimis. ■|'lirnii;di lale M.'snr.eie and earlier 'I'erliary limes Ihere ivas all 
,dd slaire liii|. liiTe, now relreatin;;- easlivard, now advaiieili;; iveslwanl. II 
is a reiiioll ob many inoveinelils by biulliii;.; and ilexili!;-, and dliriii;;- ihese 

lie have many iineoidmMiiIlies linlh ahriipl and jienile, many shore (leposils, 

many lanllsalnl llexnres and many beds, if ern|itive miitlmi Tan ill. 1||- 

eni iiorlioii of the liasbl I'roviiiee is se|iarale<l eeoerapliieally as well as 
seoloiriiailli IVom (he I'lalean I'rovinee by Ilic' W'asaleb .\biiiiilaiie. ivliieh 
eoiisiitnteaiHslIiirl ;;en;rr;ipliie syslein; bill ireeleeieiilli il is hut ,i iieilhevii 
exieiisioii oh IIk- illlerveiiie;, lielt whieli 1 have alreaili deseribed, rliarae- 
terized usdistimtfromtlial \,\ ihehiel llial llie movemelils ol' disiilaeeinent- 
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fjuiltlllg and Hoxilij^' — wvvt' (ui a jnaailcr .scale and as a ('(aisc(jia!iNa! oC llii.s 
gTcator displaconietU, tlir acianaulaliiais ill' Keiliaionls arc jji^aalar and die 
niicnrifortnilio8 iiion^ ajipan-iil aial cinaplcx, Anotlar I'oiiscijuciit')- id' llio 
jCivatav ilisiilaccanail is llial llio dc()|> lyilip lactalacn|jlili- nick.s arc brought 
up and exposed by deiiudalion, sd lliai e.\1i'lisi\e;;r<iaps ef eryslalliiK^ schists 
and (ptarl/.iles aii|a'ar, 

Tlds ;;ei>.;raplili- cbs.li-ict, die Wasaleli Sid)|a-m iiiee, Icnniiialca ,m the 
south a( JbauU .\<d,o, aa,l is c|uitc disliucl ,;coera|)hically as « ell as ;!colo":i 
cally fnaa llle suhprovinee lo llie soulliwaril, ivhicli llla^ be bsiiK'd ibe 
Hevieraiid liio Virgcn Sid, |aoviucc. 

■I'hus Ibe Wasatch and Sivicr districls separate llic Basin aud I'lalean 
Provinces. iLcil l)y lias iulnnlucliiai ot nclv types of sirnclan-, bal by a coui- 
liiuahon cd' Ih,. lypcs observed ,.n eillier liaud ami bciltir coaiplicaPsI by 
coialilious cousi-qucnl ell llieir lorillin|£ lor a loii;;- liino ibe shore bill' be-- 
liveeii llie l«o. 111 llle tievier porlion ot llle bell llie Kailrib siriicliire pre- 
vails, while in llic Wasalch |iorlioii die liiisiii lbiii;;e slriicliire prevails. 

Tlie jireiil Wnsalch Ibiiicv presenls a held troiil lo llic «esl due ill a 
ceiicrill iiax lo a jircitl tallll or radier a series ot talllls sncli as I have de- 
siaibcd as ociairriiic- in llic lliisiii l!an.;-cs; lull on llie casi or back slope ot 
the ranjve the slrucuire is complex. ,\ii irrcjnilar bell ot coiiiilry slrclcliiii;; 
fnaii the crest ot llle iiiounlains caslward many iiiih's is taidled and Hexed 

In the iiorlliciisl aliide rorined ll^ Ibe WasiUch and IJiiila .Moiiiilaiils 
Ihcri' is a loii;i bill lialTow and irrcindar zone slivlcliiiii; toward tlic iiorllr. 
cast troiii ihe bead iviilia's of (lie Hear biver. [iiilplinr { 'iTck drains a |rirt 
of llii.s, and the well liliown Hear biver coal lands arc toiiiid ill die dislrict. 
Krom .\spcli lo a |ii.ilit Hear (.'arler, Ibo bliioii I'aciiic Kailroad riiiis alolie- 
Ihe eastern border of Ibe bell. its exielision in eillier direction beyond the 
points indiiMled are linkiiowli lo me. 'nils bell also (l.xcniplihes wlial F 
have called /aaics of I Hverse I hsplacenienl, and llle iivncral elfcrl is iipbeavnl. 
■I'he bell seems to liiive been broken into very i.Tccular bbicks by lines of 
taidlinil'm' lliixnrc which solar as iii\ observalion bus exiemlcd preserve 
no law of dircelimi. 
. '['ho blocks into ivldeli the coiiiilrv has beiii lirokmi have liocn liile.l, 
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gTciilly sdiiicliiucM, wniictiiiics liinidil qiiilc (ni fcluc, and cvni in suiiui cases 
IvviTsiid. Oar (]l' lliasc liloi-ks slandillg an cd-c allbnlad IVafc'ssor Mrak 
llicapporlaait^ la laaka liis scctlaiuni Sal| J]ur Cil-alc |ail]IIslml ia Dr. Hay- 
doll's Keport on (li(. (Icalajdcal Hiiivcy ,il' Jhnaaau, Idalia, Wviaaia.;', anil 
Utah, 18T2, I'rulcssia' Maik a^kl<■nl^^ racapdzad liu; dillirall y idiaaialal ■ 
hi;((ll(> sinita ia thai sa.liaa willi lliasa aalTiaii|ano- alsnvhari. ia Iha tlis- 
l!'i<1. I nH-alimi llu-sa cxcassivaly (■(naijlax zanaa w!lli(]al atlaaiplia;; la 
a.N|jlniii (laaa. Sonuj alialwil of Kaalc.gj will avaataally Had hare a siil.jaci 
rlah ill rcsalls. 

KU.MMAI!^' OK'I'LIXK 01' 'I'llH IllS'l'Oin' 01' 'I1IK TIIIii-lM 
l'I!0\"l\(M';S Dl'lilXd CI'IXOZOK! TIMK. 

In (lia lallar pari (if ,\l(>saznia lima Ilia arisllar pari anha liasla I'ravlac- 
was dryland. 'I'lr^ I'lalaaa I'ravlaaa was iia apaa lail slialloiv saa. In 
llaal'ark I'ravina.^ a idialn ai' islands a.xlaadad to Ilia .sal, 111. Tha { !aaazaia 
liiiia was inaai;aralad liy a sarins al' mavaniailts, wlliali, riailianail la Ilia 
lavsant liina, Iiava prodaaail ilia liipaariipliia kaaliiras iiau ali.sarvail. Tliis 
pari al'lha arasi af ilia aarlli, and I laaali liy ilia lariii "ariisl" simply llial 
liarlian af ilia aailll wtiiali iva aiv alila la slady li\ aaliail alisarvaliaa in 
Iranaala.lUddsaadaradail I'mills lliis parliaa .af Iha laaisl, than, was ;..Tailll 
ally liri.kiin and TOiitarlail. Tlw I'lalaaa and Park I'ravinaas waiv (ail all' 
from tlui sea, and jvraill liadias aT frasli walar aiTiiiaidalad in Ilia basins, 
whilo to tho nasi in ilia raaian of Ilia Craal I'lailrs, in aarliar 'I'arliary liinas 
atloasl, ihara ivas an upali .saa. Slaw ly lliran;ili (,'allnzoia liraestllc outlilHS 
of tliosa lakas warn ahanaad, daidillass in iwa ways; lirsl, li)- Ilia gradual 
(lisplaaeiaaal i.rUia rank hails ia aphaaval and sntisidaaia. liara and Ihara; 
an.l.siaiaial, liy Ilia aradaal dasiaaaliaa daa In III,, lilliii.; up al'lha basins hy 
sadiinainaliim ami Iha arosiaii af lliair Imrriars ; and lla^ bilal r,.s„li af lliis 
iras l„ .sl,.mlily .liiinaish (l,a kl<a,.slriii,. ai'aa. lint lb,- inavani,a,ls ill iba ills-, 
phnaanaal a.ximidail iivar iho Basin I'rmiaaa, far llial raaioii was than a 
aaaiparativaly low |ilaiii, aanslilliliiii.- a jfCliaral basa laval o!' ari.sioa lo 
whiah Ihat raaioii had l.aali daninlad ill .Ma.sozaia and aarly 'I'arliary lima 

whaii il w-as all araa of dry 1 1; I'or I lliiak llail from Iha kiiawii fiials wa 

may raasonably iiifar lluil Iha liasin l,',in,aas, lluaigli aompasad af I'alaazo'ia 
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and Kozoic rock.s, uro, an naanitalii.s, of \c!'y lafo H|)lieaval. I''(>r sohk^ |>ai'- 
poses, and in broad {^cneialixiitioii, Kfosimi fiii'iiislu's a valaal)lc nicasurc ni 
jfoological tijues. A moaiilain, aK a inoiiiitain, is coinparaliNi'ly cplu'iacral. 
Tlie evidence of this is found on every liaml as we sUaix ihe luicks- Miaiat- 
ain rejrinn. There can be no eonflasioii reaclKsl fioia i<>asonin;;- on 
.;eolo;;ical (lata more eortain than tlial lli.^ l-|iua ii|ilii'aval hc.tan al lli(M:lose 

(larinj.- Ihat tinu^ Ihia apla^aval has siiller,..! a ili-nialalinn in areas „r masi 
nuMH erosion of no less lliao :ill,(IOII (n-l : an,! lluav is e\iil™e|. also ivllich 
leads to t1ii> eonrhlsioa thai ihe eoliililiolis lor i;real erosion were not ja-r- 
sistenlly loaiulaioed diirioi;- tliia Itiiie, I liave ah-eady staled llial llie liasin 
lianges oeetipy the area of iiiaxinniiii n]iiiea\a], and l!ie\- are moiioiliiial 
l-idf^es. Had these ridges lieeli llpluaned Jtreatiy lieyond tlleir present 
altitudes it is manilest that erosion miiild liave earried lliein lar bark from 
tlie lines of tiiiilts, a eoiahiioii laa touiid to olitaiii. 

In the erosion of llicse ridftes, as an iiide|«aalenl siil.jeel of slody, tla- 
;;wilo«ist is impressed witli ihe ma;;iiilll(h' of llie work ivliirh has lieeil l«'r 
formed liy atmosplierie ii;;cnei(«. Il appears ll.al eaeli rid're is lint a small 
residuary frajfineiil of Ihe ..riad ineliiied hUa^k, and Ihe iiilerraO!;es|meesar|. 
tilled with elsys, sands and 'travels, llie wash' of llies,. bloeks, in such II 
manner as lo liiiry the niiderlyin.; rorks over hroad areas; and whelher we 
eoiisider the anaauil whieh has la'en hist friaii Ihe l.loeks or llie amollill 
which has been aecninnlaled in Ihe valleys, the loss hen' or ll!e;;aiii jliere, 
this transferred inalerial is scry j;reaf. It is worthy of retiairk thai o\x-v 
nnieh of the area, the ilefiosit of this transferred naderia! In Ihe \alle\s was 
snbai'rial, bnt ill the northwestern portion of the priniiice i( Avas laeiislrine. 

But when wo compare the erosion which these inclined Ijloeks lane 

snm'reil willilhal ofmally of tlie jiTcal hliH'Ls ill llie I'laleaii I'roviiir ' 

die Kailial) slrilelure, or with thai of tlie kiiila iijilifl, or ivilli llie urest 
uplifts in the I'ark I'loiiiiee, the erosion of llie Hasiii IhiiiNe ridges sinks 
into inKigiiitieanei', And when we consider, furllier, Ihiil Ihe erosion in the 
Platoan and I'ark I'roviuees which we are able lo slinly lias all been per- 
formed durliij;- Cciio/.olc time, and thai the coii(lilioiis of masinnim erosi.m 
were bnt intcniiitlent dnriiij;' that time, we are forced lo llie conrliisioii thai 
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III,. cinililioiiM r.ir ..iviil ,T.,si,,ii ii„w Innil.l ii! ill.. Iia»iii liillifivs liiivc fxiM.A 
Iml lor II slum |,,Tii,il, ;. ,■„ Ihc lilcickK ivi-ro rcrlniiily mil u|iIiiiivhI mile- 
.•cIhi! I.. ( Viii.iziiir Hill,. ; mill il w,),il,l s,.,.iii |mil,iilil,. llial It iiuiM luivi. li,.,.ii 
ill liil,.'r,.i.|iiii'y. 

It si.j.iiis iiKiiHi- 111 11,1,1 licf,. a n.iiiavli ,.,)ii,.iji.|iinK i'itIbIii ,. Ii(i,m.s iif 

urosimi, tliimgli I liav,. i.lscivlim.,. ,lis,.iiss,.,l ill,, sulij,.,.! mm,, fully. 

The iei<«ei- or .iTi.iilcr ra|iiili(\' iil' ,.r,isiiiii ,l,.|i,.ii,ls ,.|ii,.[ly iiiiiiii lliri'L. 
(.miilitiiins: lirsl, cUsvatimi iiliiiv,. til,, has,. I,.v|.| „r (.r.isimi i s,.,.„ii,l, tli,. 
iiiilliralimiofllio r,i,.ks; ami, tliinl, til,, imioiiiil „l' rain rail. Hut ..riisimi 

for im'fi'iisiiiy. iiioisture s,.r\rs to iii,.r,.asi. ill,; prote,.ti,ili dcrnoil I'rom 
vcgctiitimi, 

X,ir ,l,i,is imtiiriitimi .uri.atly ]ir,.s,.rv,. roaks from i.ro.Moii, for on most 
exposun.s tlio lU'tioii of tin. ,iUiiii,.iits in itisiiitcgratiiiji. llio rorks is in ,.\,.,.ss 
of Iho power of tilo striams t,i I'lirry til,, man.riill away, Tlli! ,..\,(.|ili,,iial 
exposures nrc fouilil on stcali sl,ip,.si \,.l fho iliif,.,.,.!,,,. in tlln iinlllratioli of 
bells lias nil elliii't as seen in tile minor or coneoniiiant forms of all mount iiiii 
ii.aioiis. Til,. priii(.I])al faetor in maxjiimm ero.sioii is elevation iitiin-,! tlic 
base level, anil tiie power of erosion inereases in geometrie ratio willi the 
elevation. Tli,. |i,nv,r of Ih,. sln.ains to transport tile materia! of oro.sioii 

like niaiiiicr iiieri.ase.l ; anil t lie ,.,ii.rasioii of il,.,.p ,;liaimi.|» by ra|iiil streams 
lille,hvlllisiuiils, liTllvi.lsamlbmvlilerspmiliii.esaiiotlKTeonilitioliof s,iifa,.e 
fa\-orabl,. to ■reiieral ilegracltition — ttiaf is, the viiUs of tins,. ,k.,.[i |.|iaiiii,.|s 
are broken ilowii hy gravity, whieli is birtluT ini'ieas,.,! by an iiiiihaiiiliiiiig 
pi-ocess wliere harder anil siifti.r lieils alt,.riiiili., Willi these fuels in view, 
wo tieeil not l.iiler into a I'liiislileralioii of ilie ihliereiii.,. of leMiii',. or liiilll. 
rafiiin of the roeks of Iho Plateau anil Park l'roviii,.,.s anil tln.se of Hi,, 
liasiil I'riivillee; Iml we may r,.iiiark that of the :ll),lllin leal |.riiile,l friilii 
the 1,'iiita uplift, more than Ki.lllll) fe,.| w,.r,. of bails ,ir Pal,.,izoi,. .\ge, and 
with a te-\tiir,. as linn as lli,. riwhs ,,f llii. Ilasiii liaii;.,-i.s. 

II is manifest that the result of all iliese venii.nts of ilis|ilaeenieot ill 

the Ihl-ee priiviiH.>.s was general liplii.aval. lint this upheaval in llie llir,.,i 
provin,.es was iiiieijiial ; il ^^■as great in the liiisiii l'ro\iii,.e, gr,.aler in llio 
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I'liiK^iMi I'rnvNicv, anil .jnalcsl in tin! I'nrk I'nivhici.. 'I'lic lln«in I'rovincn 
wn;. illivinly .■ilinvc llu' sea level, Iml a ecnuiiaratiM^ly Ic.u- |,lalH. In sneh a 
w.n.litinn, eroMou wcaihl li|. sli-lu ; anil a,< lln- ranors were IHlecl, Ihe niale- 
riiil (lerivi'd iivni ihen, was ,l,.|,,.sile,( in llie »alley», ami il is pn.lailile llial 

anil Ihe R-eneral nplil'l el" llie pi-iivinee was lillle or n<] ;;realer llian the 
eliaiijte I'riiin Ilia) iif ihe lira- plain near llie sea level In ils |iresenl elevaliali- - 
llial is, llie I'aisill I'riivinee as a liiiily is mil llie resiill el' llie ilill-ereiiee be- 
tween ernslim anil elevaliiai ; lull llieran.res Ihemselvesdo llnis mark llie 
ililleieiiee liehveeii eriisiiiii and elevation. That ivliieh was taken from the 
mirailtains ivas iidileil to llie valleys. .Miieli of tile I'Inleail I'riivinee was 
slill nil area of raindly aeeinniilatiiie- seilinieiils hnie into Tertiary lime; 
but at lust tiio ninvements wliieli tieijaii at the eoinmeiieemenS of Tertiary 
tlllK: succeedetl in liriile-illir the whole area not oIlK aliii\e the level of tlie 
.sea, Iillt ahove the iceneral level of the liasin I'rinillee ilsell ; so that while 
llie Basin I'roviiiee was drained iiitnthe I'latean I'rovinee in earlier Tertiary 
time, in lain Tertiary lilin' the ilriiinu;fe was reversed, anil the slreiinis of 
the I'latean I'roiince fi.iiiid their way to the sea h\ |iasshi;c throiutli the 
liasin i'rovinee, and many of lllem, espeeially those in the Sevier anil 
Wasnfeh re.fiulis wliieh head alone the old shore line, are now drained into 
the liasili.s whieh eliaraeleri/.e llie |iri,viiiee ihns desiirnaled. 

It is the o|iiinim of .Mr. Howell, and I believe also that of Captain 
1 )iittoii, thill this draina;;v was in soiiie eases rever.sed aloiii; I he very ihamiels 
oeiaipied hy the aneient streams whieh ran IVian the liasin I'rovinee ilKo 
llie I'latean lakes. Ill Ihe I'ark I'rovinee the eeiieral il|ilieaval was still 
e-reater, and (ho (.'olorailn li'iver, whieh eniplies into llie ( liilf of ( ■alilimiia, 
lieailsiii the very hearl of the I'ark rrovinee and drains the ..Teiiler pari of 
the j'lateau I'rovinee by eariw ilnf ils walias aeross the liasin I'riivinee. 
While the general snrlilee of Ihe last two menliolied |iriiviiiees was in 
Meso/.oie time not above Ihe level of the sea, al the |ireseiii time tlie.eeneral 
siirfaee is from four to fonrleeii llioiiaaiiil (eet abiivi' the sea level; liiii ilierii 
are ]iorliiills now marked by ereat raupis wliieh have been ii|ilieiM ed twenty 
and thirty tlioiisaliil feel ; bill I lies., portions ibirin;; ihe |iri.irress of upheaval 
.snlfered ileimilatiiiu. and a pari at least of the material thus ilenmled was 
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iiol r;in>ic(l away to ihr Hoa but was ilcjinsiU'tl in IVisli waUa' iKi.siiiK. Bur 
al last llawu IV.'sli water basins tlK>msi.lv,.» lycri- (Iraliii'.l ami tlicli- hods 
laiiltwl ami llrxcil ami (!ioil(«l, aial lh..ir sites aiv m.w loiiti.l marked by 
bmail strelebesorbacl-lamls. 

1 s|ieak el'aii o|K!ii sea to tli(! oast of tlie Park .MiimKaiLis, wbere new 
llie (;reat I'laliis streteli In l)r<.ad expausi.. 'I'lial tbere was a sea nr arm ef 
tke sea bere Is manifest, tor I bave eollei'ted marine 'riatlarv bisslls t.f 
\lelisblH>;rb types In several plaees east (.f Denver; bill fr(]m my exeeed-- 
liiKly brkd' similes In lliat re;;l.m, merely as a |iassln!;- traveler, 1 can laily 
say that tin- regliin, lli(ni;;h slmjile In lis tn|iepTa|dilc' I'eotares, Is Indeed 
ct)m])lex in Its geologieil! .structure. 

'riiroiigluntt this great urea, IVeni llie eastern .s](i|ie <d' the I'ark llenn- 
tains en the east In the eastern sinjre el* the ,Sl(.rra X<>vaihi en the wi'sl, and 
Ir.nii the semves nt llie Hreen ami Kbeslmnl Kivers en the mntli te the 
,San I'Vaneisee .Menmains ,in Ibe siiiltb. the wliele re^kai Is brnken, lle.xed, 
and e(.ntia1ed aleii- Inimmerable lines. lint llie 'treat striietiire lines have 
a mnlli ami sotllli tremi ; llie ranges ef the Hasiii rrovlnee run Irem imrib 
to smith 1 tbo groat faults of the I'latean I'ruvlnee also run nerlli and .smith, 
and the I'ark liaiigcs liiive n nerib ami scnitli trend. Hut these gcaieral 
(aitlhies are broken by (ildi(|ne and transverse displacements, nsnally of a 
minor ma;;inlnde, tbongli in some eases, as in she. rinta Momilaiiis, these 
transverse disphleements assimn! as great prii|)(n'(i(ms as Ibe imrlll and smilli 
llexiires and laillls. Willie the wliol,. ivgimi is e^<■eedingl^ emiiplex by 
displaeenunit, it is also exe.ee.dingly eoni|ilex b\ reason ef tile minmlerniily 
of its seitlmenlary bods. Ami all Ibis emnphevily is greatly iiielvasiil by 
reason of the Hoods of lava ivbieh have been peered out here and llim-e 
nvrv the entire area, mul now am! then thrmigb ( 'imo/.eie up to the |)resent 
time. .Vml all these tlneds of lava, all tlie.se ibonsands of eni|itive moun- 
tains, theiisands of mesa sheets, Ibonsands ef voleaiiie emii'S, testily to a 
lieried of gnsil voleanie aetiviiy while the region was in faet a great eonti.. 
neiilal area, tims eonlrndieliiig the giaierali^alioii wliieli has obtained in .some 
ipiarlers thai videanie aelivity is adjaeent to the sea. ,\iid birlher, very 
niindi of (his ^•oleunie aetivity has been exhibited slnee the desieeatiim of 
the lakes. 
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SEI)lMI']i\TARY (il?,()(JPB OF THE PLATI-IAIJ 
VKOYlHGli 

Wi-inrn ikmv In a considcnitinii nl' lliu I'lalcmi I'mvinre. Hiroii-liun!, 
ils ('XU-nl it is Innemid l)\ pniluHiul n'urnvs (ir .■aiKuis : Iu;.-ii rlllis nm 
Inuiiil; Ion;.' riiU;cs aial luiio l.iitli's aiv m>!i, all |avs('iiliii;;- .■s(-af|,nu'nts 
iiiiclaa wilh vo-(.fall.ai whon: llu' ;;vol()-H;al .sli-uchire Is plainly n-veaicd, 

river deposits, deopsoil, or rich voyetatiou. 'VUv, whole rfjriou hais Ih'ch II<'\('<{ 
and faulted on a vast scalo ; the flcxuroM an: lriniral(!d In- {irosinii, aiiil Ihc 
faults arc oi'ossedby canims and lines id' (dills ; and Ihus by a coinhinaliou 
of (lircunistanoes the whole n'f;ion i^aii open bnidv in llui "'eoloji-isl, rcxraliii;;- 
a wondei-riilly enniphcaled siriiclure ainl a ^'i-and siiceessidu (d' Innnalinns, 
AccuiriiilariiTUs (d' scdiuinils maybe studied oC (Umir/.inv, Mi'so/.uic, and 
Paieozdie A^'i's, eatdi represented by fonuallmis ihal are ini'iisui'cd bv iIkhs- 
sands of feet. In ihe hearts ,d' the nuniniains and de|!ihs of tluM-anoii^ 
Kozoio rooks nn> i'(nuu\ : nn ihe ine^as and elevated \ alleys shei;ts nl' lava 
have been spread; and naked \-nIi;anie i^oncs (a'dwn the j!Ciihi;!-ira! siaies. A 
general section of Ihe sedimentary beds ahme sums np a.lntalof nearly 
fl(),OnO feet, and the relalinns id' ihe .;Tnnps inln wSdrh ihey ean be .hNided 
ean be determined \vilh a eerlalnty rartdy ailalnable in thn easbaii porlion 
of the United Siales, When we -roup ih<.s(. beds In sindi a naimier as tim 
structural geoloj;-}' <li'mands wv, have a series (.(' _i;ri)n})s or sncci'ssidn of 
formations separated by epochs of <dian;;'e, iirodneinj; niu'onrormities or 
resullinj;- in {'xti'tisive slrati;;-raphii', p(!(Hdiarili(!s, anil in const rni-tiTif'' a g'en- 
"eral soetion of this country this natural sta'ies cannol he ij^niored williout 
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.l^ri'iitly disioriinj;- (he larls, liiil a sci'lirin (lius arc;ni;;'i'il ])r<>siails a s(a'ic;: 
c>r liiiicwiincs, shales, saiidsluui-s an.l (■(iii;,:!niii,.r(il,'s hilally miliki- llmt 
ivIiiHi lias hm. .■»lablMi|.(l in llic: X,.« York anil A|,|»ila,'liiaii I'roviniv i,r 
ill llio \'ail('y .il' iIh- Jli-sissippi. Airaiii in MjvCTal (.r llic ..Tcai|,s «■,■ dis 
caivcrll.c iiauains nl' rirll lamias an.l llca'as, Inn llin siaac's oi' I'l.ssils licl(ai|;-in!; 
In any nl'lhc nalaral irron|is in llii' I'laU'aii I'liivin.ar is nnlikc- llial nl' any 
ivmnp in- limaalinn ill lllc caiOiia' sln.linl nicks „r lla^ nasi ; nillicT cnlivnly 
ninv serins an- foiilnl nr llic iihl ly]ins am iV!;Tiai|if[| sn as In pniscail a nnw 
as|i,.nl. lliaian il wnnid be iiianircsllv al.siinl In inlr.idnci. iiilo lliis newly 
suidind prnviina- Ihi. iimiianehilinv adnjilisl in liiosn |inivln.-ns wliicli liad 
bisni invvinaslv sliidicd, as il wiaild iiivnivn lli<. m.,■^■ssil^ nl' ,.i|,laiiiiii;r in 
each nasi' llial ilia iianin was iisi-il will, i iimv ini'ainn[!, anil Ihal llii' nil(.|)^ 
lion iil'tlie iildar iimiins was iiiliaiilial siiii|ily In nxiirass tlin n|iiniiin ihal llic 
j;ti.iI|, in wliiidi il was -.ivnil sliiailil In! ivrnmal In soma |inrinil in lim ,.;vin 
liin-iiail limn scalii alidut llio .samn as Ihal held liy Ilia aa'niip In whiali llin 

naran was tm;; Ily aiipliial : and this wniild iiivnivn llio riwaljn.siinrnl nl 

Die llamas rrniii lima In lima on lla- anllaalimi nl' imw saitnsor hissils. Whih. 
it lions iiol sanni possihln lo aolisidar a |,ai1iiailar saiidsto ,r limasl -, „i- 

Kdw York 01- Illinois, this dons not imadmla Ilia |iiissiliilil v of nslalilisliiiiK a 
g'onnfal syimhlTOlism. 'nm ( "nnoznin, .Mnsn»,ir and l'alao/.,,ir ,\;;ns saani 
to ha as wall dnlinad as alsawharn, and ill aanh a;ro lliaiv ara toniialioiis 
whirh am aarlicr or hilar, lull llin dalails of this aaliaral synahriinism aali 
only ha ili.saiAamd altar a Tar morn llioron,rli study of (lu, palaontohiay of 
tha'liroviliaohashlian mada, 

'I'ha aonahisiolis tliiis staled have been reaalia.l after a sliid^ nf the 
|)rm-iiiea wliiah has naen|,ied the a'realer |iai1 of the hisl eialil year.s. 
Diirilla- the earlier years I allempted here to liiid the formalinns of llio 
mist, or at leasi Ibrmatioiis eorres|ioniliiij; lo them, and thus years of study 
were ill pari fruitless fnr that reas.in, I llieii delerniiiied if |io.ssibh! 
In diseover Ihe liattiral series of iha proviiiee ilself Imlepelidenl of 
other reaimis, and the aeneral .sealioii below is Ihe result. herhaps. frnnt 
aijriw} reasons, 1 should have eoiiimeHeod with this |ilaii, 'I'lio snpposi ■ 
lion that at the .same lime sciliiiients shnukl have lieeii carried iiUo Ihe 
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(.'(ilora.Ui scii siniilav l.i iIh.kc' ii, llic New York sci. U luil iviin-iiiilcd liy ,i 
study c.f Iho d(.|.iisils now Umidiip- in cxisliii;; seas, 'rlic lluilson liivcr 
CiUTic'sa vcrv cldfmnnl dc|i<i.ill imo llin AtlailUr I Ircali fnaii llial cnrriccl liy 
Ui(! CiJnradi. IliviT iidn llw Onll' (.iTaiitornia. Xor sln.idd w(; rx|iccl lliat 
tlio faunas m- llnnis „( n-;o;m »o ivididy »i'|]aral('fl shnidil l>n \h„ sanii- <m- ' 
idoscly similar. In lln- ivn'liiT linirs, iihinli we sincly as gcologlBta, tlimi 
Hcmn ill liini' lii'i n |ihysiiad niindiiiiins in I hi' I mo liii^ions as widely llilVdriliJ? 
as thoso of Ihu jirnsiail. 'rlK. ( 'laniznic liinnaliiins of tlu! |)l«(cans an' Imiils- 
triliej thoCeniizoir i'orniaiinns nf llm Allaniir slopi. aiv niaiinn. Till' .Mi'so-i 
mm of tho plateaus is nf jmsil nxliail and lliirlinnss, uliilo thai ajrii is llut 
scantily rcpiH-Miutud on llm Atlanlin sloiiii. Xor iln llm ralnn/ioii: I'ornuv 
tions cxilihil a rinse siniilm'ily. 

Till- naiui'S wliidi I have snliaded for llu- .;Tou|is are fCI'"!;ra|>ll"-, »» 
sui'h a sysnaii admits of easy inliT|iolalinn, and Iho loaalilius sm-u well in 
littiug tlie lUlliie to tbu gl-OUjl aud rnl'ia- a( oili-u in llm ly|iiral slrala. [''or 
obvious l-easona 1 should luivc been plaasod ni iiaio nninnuairod wiili a 
clciiu slate, seleetinjr sneh loeali'lies as wnuld serve for tlie brsi 1\ jies: but 
1 did uot feel al lilieHy In i;;noie llie labors of i;enlo;;isls who bad prc- 
eeded nie. 

In the Ceiiozoie KroU|is and the lirsl .llesozoie [ I'.miid ,;real mnfusinn, 
as these jtrnups hail been seen at many plaees, mill some of (hem reeeiied 
several names eaeli ; and often dilUTent eTou|is were ei.iifounileil by beiii;; 
ineludeil under one ;c,.„icra|ihie name, Willi these !!riiu|is I have iHed In 
select smili loealities as Mould serve In fairly represent the sToiips and at 
tho samo timo do no iiijiistiee to other labni-eis. 

We stow a])])end the general seetion. 
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KKMAHKS OX TIIH CKXKIiAl, SUCTION. 

'IIk! l!iirkii('««'s wliu'h I linvc iiivcii In tin' laMc mv <H.iiHiilcml lo l)o 
iirarly an avciiigv. Jinny cif ihc ;;tch1|,k arc nmcli tliic-kcr in s(nna |ilai'n», 
and llnnnnr in .alaas. II' llic niarinnun lliiclincss nf .■ai-li ha.l hiHMi ;;iv™, 
tliii snni wmilil have liirn nairi: llian V(l,(lllll fni-l ; wliilcs if the niininnnn 
liacl linen iiivnn llm snni nnnlil Inivr l.nnn mhlccil nearly In fid.llOI) Incl. 
'I'lin JInsdznic a)al I'alnciznin sc<lininin« in all latilnilcs whms Ihny liavn 
l)ci'n sinilii'il, arc liunal In allcnuain a^ yi.n pass frnm ihn wcslnrn In lln: 
eastern ))nr(l(a- nl'the |irn\iia'e. 

Ln eliaraelerlz.ins.- llus nn-ks I have allenipted In jiive nnly llinso 
i'eJttures wliinli -dvti general tlirmij^bont the jirnvinee sn I'ai* as il lias licen 
sindieil; but tlua-e aro" iiuuiy local pecailiarilies wliieli «■,■ have nhserved 
and .nhiell will a|.| r in llie' delailed iv|inrl». 

i,0(;Ai,i'S'ii':K \V]ii';iii': 'I'lii': Hi:\'i':i;Ai, (iitoi.'ps ('an lii'; Hi'i-Dti-:!). 

I nniv a|i|,end a lew Inealities ivlaa-e (liese several ;-rnU|.s ean h,- seen 
wider favnraljle eirenmslanees, •|liey niijdn 1m' nndli|ilind greatly, bat 
pcrhajis no gond iinrpose wonlil finis be served. 

lasiioe Mui:.\TAiN t:oX(n.ii.Mi:!!,\rn. 
The I'isiiop .Mniinlain Conglomerate ean Imi seem on the sninniit ol' 
Jii.sliop Jlomitain, where it lies tmconformably nil llie eroded beds nl" till! 
Bitter Oreok Group. .\ line ex|aisnre etni also be seen lai the sunnnil of 
the Quien Hornet Monntain. 

intowx's |'.\UK (ntoi.e. 

Tltis group is well represented tit iirown's j'ark, in Xorllieaslern I'tah 
and Korthwesterii Colorado. 

.\ good aeetion ean be obtained in the hiifli lilufl's on the wesi side of 
the Snake Uiver by ennnneneilii; about ii\"e miles above its confluitllee with 
the Vanipa where iliese beds are seen to rest nneonforniilbly tigainst (lar- 
boiiiferons strata at the foot of the inottntain. in going iiorlli iwo minor 
llexures are passed wdiere the tipper members of the groU|i are exposed ; 
and, on reaeliiiig a third and griaitta' upliea\'al, t ho group is e.xposed front 
summit to base, and is seen to rest niieonforinably- upon firidger lieik 
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Tlim gTcmp can lie ncll sliiilii'd hi tli|. vioiTiily cif (■ovi liiiduvr, nt 
eiiiiirll liutles, imd in (he (\nii™ .li„iinlaii;s, ll l.iis an extensive 
ciev.ilopment in iln'a vcjeinn. i. r., west nf llic (liccn li'iver and nurlli iil' llio 
L'iuta JIcHinmins, and is usnally well es|«.sej. An nullyin!.- |ja1eli ean la, 
HOOll bcUveen \'emiiliini (,'reekand lln- Mnalce liiver, .ni the nortli side of 
tlu! Diy Jlonnlains. It etni alsn l,e linelv stndied at llaystaek Mniinlain. 

'Pile Plant ISe.ls ,d' this itt-nnp are well exposed tn the nerth nf (lieen 
liiver Btiitiiin, iind belwi-en thai puinl. and Alkali Sta];e Slatioii in many 
gldidles and ean.nia. They are also wcdl ex|ios,al in the ents of the I'nhm 
I'aeilie Railroad belveeii ( liven Kivtjr Hlaticm and liryair Aiintlaa- jfoiid 
exposnre (am he seen in the ese;ir[)nu tits on oithia- siile ol' lUairy's i'orh, 
.■onnooiiein;, alantt live miles tthove its niiMitli tnnl latininnitio' tip the streant 
lin' several miles. 

The -r.miT Sandsl.an' is well shown in the (dilVs at (Ireeii liiver 
Station and in that vicitdty, espeeially n|i and down the river \m several 
inih-s. This sainlstnla' is also well exposi^.l on the eastern si.lo (d' (III! Oreeii 
liiver, helow llle moidli ofCiirraiK Creek. 

I.OWKI; (!Rin.:N ant.-)! man n. 
This -roil]) is wadi exposed alonj- the (ireen liiv.a' from (Ireeii liiver 
Station southward tin- ten miles where a detailed seel ion has heeii made 
ami will hesfiveii laavaller. It is also well exposed in many „1 the eseurp- 
menlsof the (Jnien Hornet .Moiyilain. Wo again liiid it well ex|aised in 
the esearpnnaits a h'W miles northeast from the head of \-erinilioli Canon. 
Pine exposures are siaai on the Snake liiver six miles alaive the nol-lheni 
hail of .Innelion .Moiinlain. Tlie elevated led.;vs kiio«n as I'iiie lilnlfs, ii,„r 
the soiirees iif the eiisKaai (rilnitaries of \'erniilioii Creid;, are rapped with 
the limestones and hilinnilioiia shales of lliis [;rnii|i. 

This ermip is widl exposed aloiit! Bitter Creek in the vieinily of Bittor 
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Crci.k ami liliick ISiilli's Slahciis. A liuc s,'i-limi I'iiii l«i „liliiiii!.,l hy cmi- 
im>iiciii.; ill I'iiii' Uliillk ill llii' Hii.l ..r llic liiiu'slimc bnU iiiiil |iiiss!iij; in n 
iliiTrtiiiii il Hull- iiiirlli 111' ni'st niilll llip miiasivr 5;Tii\ Siiiiiliitmii' iil' llir iii-xl 
gTOIIp in vciiclicil. AriTOs lliis hliTti'li (iC wmlitn till' liril« illii In Ihr vilsl, 
ami thrir uiiliT(i|,|,iii.;- i-ai;cs sliiiid in a «iin:cH»imnir Indites anil nun lin ivnil 
sliiilinil. h i» linllnr (o rnljmv llin linn ivlnnli I Iwvn iiiilicalnil llian Ininalin 
a sncliun alnin; Ilium- Crcnk, iW tlicrn is ii faiill passing l)nhvnnn dIiI lliill- 
villn anil Hlanli Hnlins .Sialinii, aii.l il is ililliniill aloiis- Ihiit lini' li. ilnlnrininn 
llln ainimnl i.f tll|. (anil, anil liniii-n lliniv is a lialiilily of dll|lli.-aliil.r iir innil-. 
lin,; sniiH. „f tlin liAvnr ninnihnrs iil lliis sirliini. This laiilt will lin nxpliiini-il 
linivafliir. 

'I'linjniu-liini of llin liitln- (livnk (iiim|) ivitli tlin Liiwnv Gvnci) lilvir 
can hi. vary wall saan in ilia ascarpinalit ill I'ilia llliill's; oiK- hand ami lia 

land sandstinia of the lowar. In hka naiiniar iha jiinrlion lialwaan iliis 

I'aaiii;;- lllaak lilitte. Thcra is an asanrpinaiil on ilia liorlhaiisl siila of liillir 
Civak, larina Ihal stream and a.Nlaiiiliii!:' IVoni llallvilla Saalion llinisa lo 
I'oilll i.r liiiaks, whara iha nppar saiidslonas ol lha I'oinI of Koaks (iiiiiip 
slainl ill an alinosi varlianl aliir, and ilia loivaa inainlial'a of lha Billar Craak 

sarins aan ha saan li, riMI npali lliis siiiidsliina inn ■onnahly. Tllasa lii'ils 

ana a^;aa|.dill;;l^ IHalila, faiTiiaiianis siindslonas mid shales, and in iiiaiiy 
pliiees 11 slielf or leiaaea is seen balivaan lha hint of tlia Bitter < !reak shales 
and the hriiik of Ihe alills hiniied of Ilia I'oilll of llneks snnilstoiie, 

■rhisnT,nipealiliastnilieilalon;rlllei:iiioii I'aaifia liailronil «asl of liiiak 
S|)rilla-s. ■niraadhnrlhsofnniileaiisli.f l.aivreiiaa .Serliinl lliHrsa llie railroad 

the liiller Craak ,sarias mill tlia l.mvar (iraini liivar ami ha |ilaiiily saeia 
Hare yon may jilaae your foreliniver on a liinaslona iif lha Lowar (hven 
liiveranil yniir lliiiin!i on a haildaiid sandsliina of Ilia lliller Creak Croup. 
Ill lha esearped hills on eilhar side, Ihe line halivaim lha liniasloiies ali.l 
liniraiid pink sandstoiias ami ha plaildv saan. 'Hiasa roeks dip to lha we.st 
al an nniria ol'alioiu four da;;ives, and as yon .ni aaslivard Ihis dip ,;riidnil!iy 
ilicraasa.., and had after had of lha lliller Creek Crimp aim he seen mdl Kx- 
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pcsml liy |~i»»iii-' IjJi'k :m:\ foi-lli nmmi;; llii. Iiilis inilil iv,ii'liiii;:a |,„iiil i,l»iiil 

a mile aiirl a liilllnrsl (.f l!lail-'» coal mill,., y„u w u, a lii;:li ri,l;;v „r 

liii.;.|,ack ivlii-re llic scries liiiik 'Pliis lic,<;l,ack is caiiiaisi'il .il' llic u|i|.er 

aaiiilsti.m. ol' III,. I'.iiiil ,)( lii.rlis (lm,l|); til,, jiiiicli I'lli,. Imi oT.iaps nil 

this liiii. can In- vcrv mill «,.,.1|. 'I'll,, .fi-ay saiiilstiiii,. „r til,. I'.iilil ot i;,i,.k« 
(in,il|, is iiiassivi. anil iiiilinati.il 'I'll,. Im.ivn, HiTil_i;iii,ius slialrs ill' tli<: 
liilli.f ( 'n.,.k ( Inniii viilil rcailily t,i ntiii,.s|il«.ri,. ,l,...;ia,lali,iii, aii.l haw liai'ii 
sw<.|a a«ay liaak ill' til,. ri,l;;v ,ir hiiphai.k, l,.aviii;.. hma.l, iiak,.il siiilai.,.s of 
pray saiiilstiiii,.. 

Aii,.lli|.|- linn s,.,.tiim i-aii hf (ilitaiii,.,l hy ,.„n,in,.|i,iiio- ,iii tin' s„iilli,.n, 
faco ,if tliii finicii lliani.t Miaiiitaiii ami |.assiii,;- iiv,.!' Ih,. ,.»,.ai-|i,.,l l,.,l;i-,.s 
in a s,aiihn-(.sl,>riy ilir(.,.|i,ii, al,ni,;- 111,. Iihills i.f Kcl Crcvk until yini ivai'li 
Ih,. r,.,il ,.l' the !;iviil liiijjhai.k wliidi is ,.,aii|iiis,.,l ,ir li,.,ls „!' lli|. I'l.iiit nt 
liiil.ks (iriinii. 

\'rriilili,iii Civak ill its ii|i|,|.f ciiiifs,. rails lli|.,m;rli Ix.ils i.l' this ariiii|i. 
Its many «i.|-m.alll|.r liilmlaiii.s liavi. ,arv,.,l Ih,. ,.,aiiitry with ,I,.,.|| lint 

llafiiii.. i-lianiu-ls, ami Ih,. nak<i,l hails , .an h,. s,.,. , ,.v,.|y liaii.l; ami tlic 

Ijail-laiiil hills an. Iilli.,1 uilh liLssils; hiil tlia kim.f ,ii,.|ii 's ,il' Ih,. ,;r,ai|) 

,.nmi,il «-|.|l 111- slmlii'il liy mlsmi iiC staii,. ,.,iin|ili,.al,.,l lull iiil,.|,.stiii_.;. ilis- 
pla,aiim.|ils llial an. iiImotvuiI a lidlii mirth nrili,. \',Tiiiili„ii Caniai, 'I'lii'so 
(lis|ila|.,.|ii,ails will h,. ,l!si-llss<.|| li,«.afti.|.. 

Tilth,, snalhivanl tliisfrnmi). if nicks is ai'v,.l„|ii.|l iivit hriia.l areas, 
'I'll,. Caniill 111' l),.s„lali,.ll lor lallcli iif its laiiirs,. is ,.nl llir,iii;;li llirse nieks, 
ami ill its hich walls this o-nm|i (.an b,. stmliail ti. a,lvaiila;;r, 'I'll,. I'ink 
Clill's „r ,S,inlhi)m l.'lah aru uf (his a,.;,.. 



A good section of this <|niiip ran he nlilaim,! at I'uiiil iif I!, icks Station, 
Tlioi'o is a series of clid'saiiil abrinilly i.s,.ar[i,',l hilts |.xl,.n,iin,r I'niiii a |iniiit 
nortlteast of tllC station in a wnslcrly ilii.(.|.|i,Hi for s,.\cral mili.s. These 
oscM-pmonte face IlilH'r (Vcck ami the I'liien l>aciiic liailniail. In Ih,. clilf 
imtaediately back ,.f the iIcjhiI at I'oitit of IJoi.ks the junction h,.tw,.eii ihc 
.Bitter Cn'i'k ami I'l.iiil of lim-ks Ul'olljis is wi-ll s,.en. As 1 have alremly 
described, ih,. lowi'r iiicinbcrs of the itppi'r :iTotips are brow ii, friable, arena- 
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C(M)11S, foiTllyiliOlls slialcs, wllli {>i'Cii^ion;i) IkkU of soil saiulsldnis all \\ciit1i- 
oring oasilyj ainl the line n!' jmu'linii hcnviTii lluil and lla^ inassi\c ;;ray 
samlsfolU! wllicll I'omw llic suaaiiit ol' llic I'l.iul .il' licaks Cnnip lain Ix! 
plainly «aai. In llicsa alial('« iaaii.alialriy ovci'lyin;..; (lie massive .saiiilsl.aio 
lliwv arc beds and scams ul c(.al. 'I'lu- lil'sl massive saililsl.iuc is Ihc I'l.pci- 
ll().tl>iivk KniHlsloHc. 'I'hi'sc i-oclis all lane an easUaly (lip, and as yiiu j;-il 
wcslivard yon s<]im ivaall tlm base ,,1' llii: L'ppcr lloivljacli Sanilsloln!, (lien 
pass the beds ut ivicitnlarly boililc.l sliales and samlsl.mcs umil you rwndi a 
second massive, yi'ay sandslone, wliieh in many places is Innken inlii h\i) 
orm.a'c! ImkIs. 'I'liis is the lli.lillc lli.claudi fiandslnnc. Slill coing ivcst- 
wai-d, massive ami lliinly bciidc.l sandsPaies (if ycll„wislid),dr eolov altor- 
llatin;;' willi massive betls of lij^llt friay O]' wliiie sandspaie, ai'c sien. About 
six miles I'l-Oin the station tlie railroad Inrns sonlliward and diAtouclies 
from (lie narrow canon valley of tlio I'oinI of l.'c.cbs inlolbe broad open 
valley of tlu! Sail Wells. 'I'o riaoli tlio base of llie I'nint „f 1,'ocks (iroap 
il is neia:ssary lo divi ];;<■ from tim raib'Oad, vvlli(dl |iasses alon;; ihc lool of 
llie (dills, and emninne in a vc-slcrly direction mild llie lasl massive .;Tay 
sand.slone is vacbcl. Il will lluai U< la.liced llial tbi- massive bi'd.s, bolli 
yellow and eray, liavc been passeil, an.l ihal anollaT .series of mc.rc Ibinly 
laminated be.ls niulerlie III,' massive .series. Tbese alternatili.; licdsof^Tay 
and buff bel.ni;; (o llic Coldco Wall (.roup. Tbe si'parati.ui bclwcen tlies'e 
tno cTonps al Ibis iioini is lull as plainly marked as al many oflicr rcaioiis. 
Tbe vvliide lliiekiiess al ibis biealily is aboni I. Sim feel. 

Wlieii .Messrs. llcekaiul llaiiiiisler made llieir scclion aloiiiv Ibis line, 
or (heir I'oinI of bocks Scclion, lliey cojmnenced a few Imiulri'd feel below 
tbe summit of tbe STonp and ended about ;10ll feel above its base, wliicli 
was not seen by tliem: for in tllrliiu;;- sonlliwar.l willi tbe railroad lliey 
croi^Siedtvvo great faults lia\an<r llicir llirow to the iierlb. The lines of tinilt- 
illf? pass alone- a valley sliowin,;;' no rock cvjiosiires, and \\ ben they passed 
out into Salt Wells \'alley they were on beds of llie Sail Wells (lroii|i al a 
horizon of six or eiirlll lumdred feet below the siiinmil. 

Anolber good section of lliis cToup can be idjlaincd al b'ock Springs. 
A few hundred yai-ds west of the mineral sprinir known as b'oek Sjiriiic-, a 
gi-eat, massive saodBtoue stands in a ledge, the beds dippin.c' lo the \vest at 
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an aiigio ol' »bout H> dogre<s, Tju! lirouii slsulcs ami saiulsfuiK-^ ol' liic 
lippor grouji liavo been Htrippi-d I'miii (his siiiidsionc o\rr brnaii arcjis, inid 
tho junctton tauccn lln' Iwn ciiii ha |iliiiiily m'i.|i. Wliirliiiir IVcim lliis pniiil 
and going cash\niil, a .sci'ics oj' ;;]-a\ saild-Jnni's aliDVC, inlfrniplrd l)y ca)-- 
bonaocons sbalus anil li.'d,; ..I' I'oal, aiv |)ass,.,l; llicli pray ami Imll' saml-- 
stones are awu inili! iha \"all Oykr Mine i:^ r.^arla-d. A lilfic rast of ill;;; 
point wo wane lo Ihe Ik-isc ol' Iho I'oiiK of lioidis Ci-ouii, and reach Ihc 
«uniiiiitor Iho Hall Woll.s (:rou|,. [ have lu^vi.T ONaiuilK-d llii« |»aiil «illl 
sillliiacnl niiv to (jlialih! Ilic In !ndlral(. llaj I'.xaal jnucliiai, liul as dcsrriliad 
ill tin. I'oini of liorlis S,.,lioii ahuvc, tlio jiili,lioil is no! very well didiiiod. 

Kino sralions .'an ) blaiiiod on oilllor sld.' ot llio (!m!li l!iv,Tl«o 

inilos ttbovo l-'lainin,!;' (lorpv wlioiv lliis ;;roiip ..I' b,.ds was incasuicd and 
found to iie rf.OOl) toel in lliirknoss, llwo llioy slaiid on ndjiv, and tlioir 
alralilioalioii ran b.i widl sooit 

■ Canoi, on llii' (irivn Kivcr 
, woll sliidiwl in llio Wa- 
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!ii <>(■ MovU (■■,ninH inIo 
Halt. W.'lls Basin, h.hI lookin-- rastward, liiU'S of clills aial (^scarjird lulls uiv 
soon. Climbing tliosn liills imtil tho (ir.sl massive, lij-Jil <vray .simisjoni; is 
found, you roach tlio summit of the Salt Wells (li'()U|i ami ihc liasc nC the 
Point of Kocks. Tltcn, turning- wcshvani you .lesreial iVoni (lii;^ entinene(;, 
arid still continuing in a we>f<-fly (lirei'lion \ on pass ainii;;' ihv \'nni ol' an 
oscaipmontwliich t'juTs the vnilroad, Uu^ beds ..f whU-li dip al an auole ot 
about 8 degrees to tho oast, and henco yon are passini.;' IVom hijiher lo Inwei- 
strata. Still continnino- in this direction for .severiil mih-.s, ami ei-ossiao' ihe 
broad valloy of I'roHy Creek, you reach a( lasi the axis n[' lla- npheaval 
near liaxter Seeli.ui House. Here we find an esear|iiiiem faeiiiu- iho 
north, tho rocks of which are light coh>r(;d, arenaceous stiales ahovo and 
dark, argillaceons shales below. The arenaceous shales are at tho base of 
(he Halt Wells Group; the black nhaloK below are holioved to belon^^ to lite 
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iiiniiiHit (if tlu' ni'sl ;;i'oii]i. N(i cxaiiiiiiatioii oC lli(> .s<tUi)ii lins l)e<(n luailo 
along tills liiH! laa- laivr l)iu Ik^.U Ikh'ii slaaicd in ilclail, lail lla^ ap|K;r and 
lowoil limits of |1h> "Toup aro lol|.|ii!>ly «ull iMim-d. On tlui V.rvru Nivar, 
ahout two aiiliis anil a halt alnivr Mnniinjf (im-<;o, ilia jiiiialiiai li|ihva|.|i llio 
black «hal|.i; nt Ilia Imvar !;Tiai]i and ll«. yallow .-ilialc* of Iho ll|i]KT can lie 
well scan, and Uia jniicliuii halwccn lliis jrronii anil ilia I'oiiil of liocks 
(iroaii la also well seen. Here till" beds ,;laial on eilev and were iiieasiirad, 
and a thickness of lleaily :-',llll(l feel olitaiaed, 'I'liis iiTiiiip can lie n-ell 
stueliod in Iiavrow zones alone' ilie norilieni Hanks of tlie 1,'Iiila .Mountains. 
Filio osposnves occur In (lie Pink ('liil'saial al (liinnii-oii's llilltc on tlie 
Clreeii liiver soatli of (.iray (.'aiiiai, and norlli of ihe |ioiiil wliere lliiit river 
was crossed liy ('a|ilaiii (oinuisoii on his lri|i lo I'laii in ISail. 

Tills i:Toa|i 111' black shales can he well seen in llie hills la-ar llilliiird 
Slalioii on the riiiiili racillc Railroad, lilac Klllphar ( Veck clils lhri,iii;li 
Iheiii i'or scviaiil miles. In I'rofessor .Meck's ■Olecliiai on Slll|:lilir Creek 
near Hear IJiver," his "Xo. 1" is llie sumiiiil of ijie ...roup, 'nic localily 
does ma lirisiaa a .loixl lype iruiii Ihe fad of lla- ,",reat dis|ilaceiilenls In 
which Ihe liaik. have been sidijecled. 'riieir relalioii lo iiaih rlyiiip beds caiH 

not be delcniiiiicd willi cerlainly: lull on Ihi rlh aiidicnilh sides of ihe 

l.liila .lloanlainsnaiiiv line e.vposiires are liaiiid. I have already nieiilioin.d 
Ihe poiiil where llic jiiiiclion of this eroii|i willi iho ovcrlyiii]; call bo seen, 
norlli of Klaniiii!; (/orge; Ihe beds dip lo ihe norlli al an anjrlo of nearly 
(H) deerees, and on tho soiitll side of lldiry's fork llie junction of the black 
shales with llic iic.\l f,a-onp is ))laiiily seen. Here liic beds were iiieasiircd 
and biiiiid lo be i,K,n feel in lliickiie.<s. 

Further easi ward belweclillie head of Dry l.alie \'alley anil Vianiilion 
(Veck the beds dip to (he norlli al an aii;;le of alioni :>:, deerees and are 
Iriincalcd Willi the "real Uhita (le.Mire. Klill larllier miiiiI, in Ihe klscalaillo 
Valley, I'aria Valley, Kanab \'alley and many oilier localities, tlio ciiliro 
group is well e.vposed. 

This aroiip can be well sliidied at ihe ly|iical localily which is on the 
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amilli side of ll.'iirv's ftirk, r..iiiiiu'ii(.iii!; ,ih(,ul hvd niil,-« nh(.v,. il» iri,.illll 
ami (.xlclidhKr loi' inm)j miles I,, llii' nvslniinl. '|-|ir»(. I,i!(l« slami .m <.(|.j,! 
mi,l an-, well csp.iscil, 'I'lifir jumtlioi. ivllli tins hiiu'k sliiil.'s cm l„- |il«inly 
seen am! the based' the gi'oup is the second cungloinerah' liclow Ihr IcIiosS 
shales; the toliost shales theiiiselves constitute a <'OHsi)icn(ais datieii |joint 
from which to slmly llic slraliitraphy of llii« ilislricl, Maoy sections can lie 
obfaiiual on eilher side of Ihe riula Mouiitaios, P.-rliaps oo bell.a- |Jaee 
can he found Ihau (,u Ashl.n'a Creek, where ihe iiToup stands in ,| koitbiU'k 
U(.av Dodd'a liancli. Many <aher h.ealilies eoald !«■ uieolioiaal lai ll«! 
Price, Ksc'aianlc, llirly Devil, I'aria and Kanah Rivers. 

'I'his grou)) can he well slodied al Ihe typii'al locality, \'v/., in the vicin- 
ity id' l''lanuo<( (iornc, ('(auuKauaue^ al the conj;lonuuatc above iniauioned 
as foriuiu,; Ihe base of ihe ll.au'v's f,n'k (Iroup, you |)ass soullnvnrd over 
the uplurmal .al,!;vs (,r Ihe lie.ls, erossin;.; lie- lauhlauil saudsloiU's, iheu ihe 
Micf'troup Ijuiesliaies, llaai ih,. bad-l.iml iuduraled sandstones, unlil llie 
Wlule rliir l.lua'slone is riaudu-d. The massive, canssdiedded sandsbaa.s 
b(!nealh, is a very cous|ii(aH.us fealure of the landscape, and bu-ms tile .sum- 
mit of Ihe uexl gnaii). 

Ill lueiilioiiiiig the typical and oilier localilies of Ihe ba'epiinn. enaips 
1 have JlOt given detailed seclious, as in a followili;;- ehapler, on the descrip- 
tive {reologyof the liiiita .Monnlaius ami luljai-enl eiainlry, it will lie neces- 
sary to describe more minutely the stratigraphy of all these ;rrou|is. 'fliese 
typical localities excepting that of the Slil|tluir Creek Croup all fall wilhin 
the area that is to be described. 'I'he ly)acal localilies of ihe remiiuiiiig or 
lower groups are wilhoul die rejiion described in ibis volume, and hence I 
shall give sections of the gnuips as llley occur al ihe 1\ pieal localilies. 



'I'he locality sidecled as represelUiug ihc (ypical series of ibis !;Toii|, 
Soiilheni l.'tah. [[ere a long irrcgnhir escarpmeiu or line of (dills is sec 
ring .soiilhward, from which (lie geologist may overlook Iwo oilier sii 
irallcl lines of dills and .sec in Ihe dislance (he walls of the C rand Cam 
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.)f tll(! Colonuld. Thi^ I'ariii, Kiiililli iilul Kin Wrj^ru, wiUi lluMr niiiiiy Uilill- 
hiri™ lliilt llOiMl ill 111.. I'iiik Cliirs illi.ivr iHi.l l.i 111.: il.illh, liii... .■ill liiimy 
,■.111.1113 .111,1 .■mi.iii v.illcys llm,ii,;li llu-s.' .■arar|,iiii.iils, iiii.l ],vn; lluj slni.^liinil 
»'l"'i';0' '""^ sti;i!i.;i^ii|iliy lire jil.iiul). rovefilcil; lu.l .iiil> .il' lli,^ W'liil,' Clill' 
(In.iip lull alsi, ,ir 111., ViTiiiilioii Cliff mid Sliiniiraiiiii (In.iips. 'I'li.^ sci- 
li.m wlii.l, 1 «li.ill oiv.. „l' lliimo dim. R-mups wiia in.iil,^ .il.iiij; llic .■.iiirs.. 
(il'llii, K.mnli ill 111,, uiiiliT .,r ISVl, 

'I'll,, „»c.iriim(-iit kii.iwiias III.' Willi., Clillk |,rcs.^,il, l„ 111., iiii.l.biy sun 
a Ixikl Mail of piiro white or g'oldeii sail, Ui, in,, rfii„.:liii;, ils r.iys willi a sliitn- 
merilii;', Inilliailt ligllt. Al Slldl a liiil,^ lli,^ Irav.l.r loiliiio .,v.-r lli.^ ari.l sand., 
iliiiu's In-low, ac.'s before liiiii In ill.' (■asl or w.^sl ;i l.iii;; slr.'l.ili of jiiiik and 
veriiiili.m Idlls^llill.H of Bllifliii!;' samis, «ill, ,i.i |ir.Miiise of s|,iiii;; or lir.iok 
at wliidi hi.s lllirsl may li.. ,|ii,^ii,^lii^,l ; lli,' |,r,^,^i|.i.^.' .,f 111.' Vi'i'iiiilioii Clilfs 
to ilio south, ami llic Wliil,^ Cliirsa „all of lir.^ l.i ill., laalli. A iiior,. ,.,«.-. 
spieiioiis or w,.|l ,l,.liii..,l (..poiviiiphi,. leamre ,.oul,l iiol W..11 >h- hoaiiiii,..!. 

Oh lop of Ih.i wall aii,l usually a lillle ha,.k from 111.. ,..l;i.. il... liiili^ 
stones «.lii,.li firm Ihe lias,^ „f ll„. Klaaiiiij. (l..rj.,f Oroilp is s,.,.ii. 'fills liuie- 

r.,r the emir,, ,lislaii,..! from flamiiu; Cor,;,. I,i 111.. While Clills. 

The following, is a ,.,.|.|i.,i, .,f llie Wl,il,. ( ■lilf, \-..rn,ili.ili ( 'lilf, ami Sliiila- 
rump Groups f]..,m 111,, lias.' ,,f ilies.. Hiii,.sl,,ii(.s i,, ih,. siiiimiil of Ihe Upper 
Atllirey Group. 
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'I'lic wiipni nia.l riiiiii ■|\H|Hi.rvill(. lo I'iiria, ii liltlii n.uii i.ii iW: I'aiiii 
Iiiv(.V, s„„li iiliiT I'liiiihii,;;- 111,; IliirrimiUJ I,<h|oi, ivKcllOs ill.' loiilur llici 
\'ciliiilic,ii ( 'liil's, iiiiil .■■Hilimu.a al lliis svol.isirill lu.rlz.m iiiilil il mimii,MUT« 
1,1 (Ii'sci'IhI ilil,, llui villi, .y III' 111,, I'lii-iii, Km- s,',-,'lll v4iv,- iiiil,.» ll„. n„i,l 
li,^» ||||,I,.|- llli» ,;ivnl l,.,!;;,., ivh„s,' „iili,Mil ImtU'.s a«l|l ,ii,i„v,-s, l,.nii,T,l iiiiil 
hilllivs»|.,l mills, l„w,.riii.,;|,iiiim,-l,-s, ,ill liri.;lilly ,!,il,iiv,l in .iiiiii;.;,-, v,Ti,iili,,ii 
,111,1 |iiy|il,., 1,11,1 ,l,ill,'il lifv,- mill ihi'iv wllli :,tr,i!;;.;liii,; i',;,liirs ,ili,l mil |,iiK-s, 

I'liiimiig- (!ur.;o mi llii- (inii'ii liiv.T is i^iil llir„iij;li liii,!,; „l' llii,, urmip 
,111,1 iv,'i!iv(.:, its 11,11111! lV„iii III,; hriidil ,-,il,,rs n( vmililiim a„I„l,il,iin. , l.aliy- 
riillll (',111,111 is ,'H( llir,iii;rli viTiiiiliiiii siiiiilsUiiiu ; (il,!ii Cuiliiii liir III,' •nvuliT 
IBivt ,>r il« ,',iiii-s,i ills,,, ,111,1 liii,' I'xiiiisiiiva ,ii-,i sciii iiliiiiit 111,' (,',,l,ira,l,. 



!«>• 



('Ill, 



Smith i)f lliu Via-inili„l, Clills a l.iiv lc,l;;,> M ,.s,iar|,iiiclil is s,.,.ii ,'a|,|„-,l 
with coiifjioinonitci. Tills is llii>"Sliiiiariiiit]) (.',iii;il,iiii,iral,'. 

'riic viiriegiitoil hells aliiiwi ami li,'l,ra- lliii ,»iii];l,iiii,-r,il,' an' s,:<iii in 
many plac's lai isilli,.,' Hank ,.l' Ihi' Ciiila .Mninilaiiis, ami rri.ni liniu l,i (inn, 
Ihis lun'izmi is lir,ai;,|il up liy rniills ,ii- ll,-xiir,'S in all 111,, sln^ti'li ,11' ,-,nillll'y 
ivliii'li ininmanss l,ii(vv,!ni lIlu Sllinannnp I'liris anil III,- liiiila Jlininniiiis- 



Slr. (lillnal, as |C,.,il„;;lsl nl' llni Wll,vl,T ,-sp,Hlili„ii, ,l,.s,.rih,.,l ,aa1„iii 
];T„ups,inini,'sl,iin's, siinilstnln'sanilsliahisaalli,. Aiilnvy (ininp, l'iv,i,ilis 
tiihis |mhli,'ali,ai I liinl in maiiiisiaipl <livi,l,',l llnw, h,',ls inn, Iw.i ,;T,nips 

ami !,,iv,ai llnan naini'S; bill ill i-alTyill;, ,nll my il,'l,Tiiiimili imis llni 

liaim's ,ir ;;t„ii|,s wliicli liail l„-,iii a,l„pl,',I liy nlliin's s„ far as sin-li minu-s 
w,T„ availahl,., 1 laiv,' iUini,Ui,l l„ fall llm livii ..■r,,n,,s inl,, ivhii'li I wish i<, 
,livi,l,> Ih,' ,\nlm'y ImhIs uf .Mr, Cilhnil, ill,. I'lipni- and l.mvni' Aiihivy 
(innips 

■I'll,' licils ,il' llm r|,p,T Ailhlvy air ,'xp,is,',l ha- lluinsamls „f miltia 
aloiii; 111,- (Iranil Caniai nl'lln- (J„l„|-,lllo ami ils lah-i-al ,-„ii,ms, cx,-,-vuli<a'e 



d by Google 



l.()()At,l'J'li';8 WHEKIO riH'l (iROIJI'.S <;aN he H'l'lIDl !'■,!). 5i) 

f.miihljl llie suinniil iil' 111,! wnlls ,)f tlliwo ft.ir.;<'», TIk.v lliv als.i « cM v^nisvA 
along Marble (Jiiiiini ; ,iihI Cnlararl Cniioii ,ii lli.. jiiihIh.ii ,.! llu'CiiuHhiml 
GmollfumislK'SiliiiillicT .;(««! siTlluii, Coed scclioiisiivc.lilaliicil ill ll.irsd- 
slioo Cmu.ll, Hki (,'aiinii i.f hcilovc, Wliirl|K«,l Caia.a, ami Splil M.anilaill 
Oamm In \\iv L'inta .Mninilaiitii. Its junrlion \riih lla- Hliilianiiit]) (Iciaij) 
ali(]vi., in all llu'su plans aan l.a iilaiiily aiaai, aiiil ia likr laaiuiar lis juiirli.ai 
wilh Ihc l.owcT AHlnvy(o-(iu|.is a|.|iaiviil. To lla- sonllnvanl la lla-drailcl 
Oarion C(Ulli(ry llii's(! ticils are a sca-H.>s ,i!' chci'l y liiaa--leaes. Al llie jancliiai 
of till! Ciniii.l aial (iiiaai llay are a series el saii.lslcaies wllli iiileirelalecl 
ehei-ly linieslnnes, willi a laaiinexaieeas sanilsleiie at the sniaiiiil ITiit leel 
in tliieliliess. Ill the lllila Mniiiilailis m: liave a iioi,«i..-,aie<ias j;ray saiiil- 
stoliu whieli we call llie Yaiii|ia Kaiiilsleiie, I'linii 1,11(1111(1 l,;!llllleel in tliirk- 
iicss, ca|il)e(l liy a la'.l wliicli is li,.|ieve,l to la- the e,|lliMilenl of the one 
meiltiolled as found al llie siiimail of llie series al llie juiK-lion of llie Ciaiid 
and (Ireeii, and varies from 1611 to 2111) feel in llliekness. On the soiilli side 
of the Idiila Honalains it is an iiidnrated, ealeifia-oiis saadslniie, lail on llie 

liorlli side of the inoiinliiills it is a idierly II stone, and on liolli llaiiks of 

lliese intHmtiiins it i,s characterized liy a s|iecles of lielleiii|ilioii. Iliae we 
have called it the ISclloroiihoii Llineslinii-. 

I.OWIIK AllHKKV lilJOnj', 

'i1u> l.oma' Aahrei (Irialp Is se india-lylna- the l'p|icr Aiilirey at 

all the localities iiieiiliolKsl for (lull ea-oap. In the Craiid Calioii it is a 
coilspiciioua groll}!, its relations (o the rpjua' Alilire\' and the lied \\'all 
Gl-Olips being well niarked Al the jtltu'tioii of lliii (Iralid and Creeii llic 
lines of dcmnrkatiiai caniiol lie so closely drawn lint lliey a|i|iear a;;ain 
very clearly in the Cilila .Mcaintalns. 



The lied Wall (lroit|i is the most coiispliiioiis feature of (he (Iralid 
Onilon of tlic Ctdorado am! its Iriliiitary jcofaes 11 ollcii stands In u lerlical 
wall 2,000 feel lilirli or more, and is ev(aw w here carved into a siaaes of 
grand ainphitheatei's, which I have elsewhere tried (o describe. There are 
two well dclliieil memhers in the (Ivaiid (,'a aiuiitry i the ii|ipcr mio 
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;■)(> SEIiniHSTAIiY (IliOri'K OK TUK ri.ATUAi: I'llOVINCH, 

lluHisiiiicl I'ccI is a iiiiisBivc, lunmijwiK-oiis, sruvlmmia liiiicslcnc ; llu, K.msr 
Olio thousiuul feel is i'()iii|K..s<sl rliiifly uC lliiii l.cils ol' indilralod liiiu.sloiios 
oi'voiy ilTCglllilv slrallliraliiin suifiircs. 'I^icsc licnls aiT scmiowllilt iirgillil- 
OCOIIS. The j;t.ih|i is liol mill (iX|Kisi'cl ill ( 'iiliiliHi ( 'imuti, as tllo rivov has lull, 
yrt nil llinHl;r|i (lie IkkIs al Hull imiiil, and s.ii.u, very niilolls dis|,laiMilOiil.s 
alcnii; llic vivrr s.Tvo In olisaiiiv llic (diaraclnaslics ol' llio bads llial aro 
ox|iusod. In tha I1ida Molliililiiis Ilia livo iiiaiiiliars saaii In Ilia (iialid 
I'aiKiii arc rc|irasanlad liy Iwci massive, iialaralad lilnaslcaios, iiflaii aoll- 
laiiiiiia- aliarl and sa|)avata(! liy aremiaeons sliali-s. 



I laiva alsaivliani aallad lliiso Ilia illsl aoloivd liads, Inn II a. (lilball 
lias aallad lliaiii Ilia Toiilo (ivoll|i, and I aia-a|il Ills naina. Tliasa liads aid 
saan to ovaalia anauiir.inaalily ilia liads ol' lla- (laaiid Canon (lnai|, and ol' 
Ilia (Iraiid Canon Sidilsls. 'I'liay air saan wall ax|iosad alona- „,■ naar Ilia 
liollian ol' llii> Craiid Canon, «Ianc ilia livin' iiiakas lis doidila dalona 
around tlio Kailiali I'lalaaa, and aitain rarlliaa waslnani, ivliara Ilia rivar 
iiiakas aliolliaa daloiir aroinid ilia Kln'-wils I'lalaaa. 

.\ !;roll|i ol' sandslonas and aranaaaoiis sluilas is I'oiind lialow Ilia lied 
Wall liorizoii in l.ndora and \Vliirl|io„l Canons, wliaiv ilia ( Iraaii 1,'ivar 
aula tlinaiali ilia lima .Moniilains. In lli(. liads ol' (liis lallai- |daaa I laivo 
disaovaral Carhoiiil'anm.s liissils, and sii|i|iosa lliani lo lia ol' Ilia siiiiia aga as 
Ihc 'rinilo Croiiii; y.'l, as 5lv. Cilliarl lias aonsidavad Ilia Tiailo liails lo lla 
of Silnmm Age, 1 luuu anllail ilia lallar l.odoi-a (licin|i pnivlsioiially. 
From Jj^eological co::sklcralioiis, I am inalinad lo aonsiilai' Ilia 'roalo (iion|) 
ils f'orniiiig llic base of the C'ai'liiaiirarons sarias. Tlia sii|i]iosad Cni'.iaiia 
anil ln(ilainor|iliosad aurals diaaoveml by .Ma. Cilliai 1 aiv nol daeinad by ma 
lo I'liniisli .salliaicail avidaiica of llialr giaalaa iig-,.. 'rli,.ii- gaologiaal vala ■ 
lions liaiiig a)i|iaraiilly ilia same as Ilia l.odora saaias, I am inalimd lo 
ivl'er Lhaiii In ilia .same borizon ; ilia lallaa have liaaii damonshalad lo 
lia Caabonil'armis. .My u|)iiiii,ii is slrallglhaiiail by Iha I'lial llail 1 bud ill 
Ilia (Iraial Canon ID.llilil I'aal of .sandslonas. »halas iiiid limaslmias, under- 
lying lliani niiaonl'orniably, anil lieuaa sa|iai-ilad by ii loiio. |iarioil of ,;ro- 
fioii, and a( Ilia ba.sa of this latter sarias 1 liave I'oand Silurian fossils. [ 
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UIXTA MOr.XTAIN- (iliCTIOX. 1)7 

i»,lisiil|.v llic 'loHlix liis.l Wall, l.ira-ci' Aiil.n-y, ai.il CpiHT Allhrov <;n.ii|)a 

tu iv|)rcsi!Iil 111,' (;iu-h(.llii;'nma lime iV.iiii base K, siii il, 

111 [%un- III I ;;iv(! ii Uinta -Mnmihuii, Calaiiict (laiwai, and (Jraiul 
(laficai KW'lioll (if Ihesi; groups, sillc by Mf, I'civ ciiiiiiiaiisoii, 'I'lui I'llila 
.Mountain and Cataraiit Oafton Soctioim wrn: made liy Mr. J. I*'. SkM\'ard. 

UIXTA MOaXTAIX HliCTION. 
n.v J. I'- MiiinAiai. 

t:i'i'V;i; Auniif.v oKori', 
No. 1, nr, lout. Oalcllbrons HamlaKiilo, lamlaiiiiii;; Ikllrmitlwu, ciiii.- 
oliifor«, itc. 

No. i, 1,-1110 fed. ,Ma>i«ivo ImIT fandsliaic. 

\,i. ,'1, DO frill. I,ii,u'.<lnnc, lui.Klcil (laA, dmil, and InilV; very liani ; 
,ai|l (airal.1 anil I'mhntns alinndanl. 

N'o. ■!, 200 fuel, lillff liini'sliinc, vci'V IbssillHa'nas ; t^piii/n; Alla/ris, ito., 
abnndanl. 

No. 5, 76 foot. Ili'iny heddod, lilniah-drali llnnatono ; loivoi- porlion 
liiift' aolorod. Tllia bcil k lilled willi iiodnloa of ,-liort, (rod, pink and |airplo 
olmlccdonyi) also nhoiimU in roniains of oyallii.|iliylliiid .'oral*, Npirifii; 
jiiid Froilttdus, all lalicroiin. 

No. 6, 90 foci. •I'hiidy Ix'ddod mclu., oflan Jmly ; losliiro variable; 

Xo. V, ISO fool. Coiiipaot liiilfsanilslono; very liard. 
No. 8, 20 foot. Dark blui.slrdrab limosloiio; viry hard. 
No. 9, 150 loot. Liglit iiinkisloliidi; (ino grained suihIkIoiio. 



No. Ill, V.-lO feel. Heavy bedded linieslcaie, of piiiki«li-dral 
ooiiiini; areiiaeeoiis Imvard llie t(.|i, and nf n lirieln red eolur. 

Xo. I I, b^ill feel, lieddiiili, mnipael, and .-ilialy saiHlslnin.n. 

No, 12, IK:, feet, I'inkisli, purple, briiwii, and lilukib lilui'SO 
pink on llie WIrfaec liy ".vide nf irnli frmn the overlyiii!; .sandshii 
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58 SRniMK.XTAUV OUOdl'H <)!'■ TIIK I'hATKAU !'K()VIN(M-;. 

No. Vd, (50 ioet. Wry c.nniKtc!, b]iii.sli-(lral> limcstoiKi, <u>iil;iiHiiis>- 
muuorous seams of clialccdoii)-. 

No. 14, 150 feet. Purplish aiiil dvul. ai-Htacroiis slialrs. 

Xo. la, 225 leol. liiiO* Ihnegiono, luil woll wpuscd. 

K... Ui, .'iOOfeel. I.init:,stoiu; am! san(L^|.iiir, lliinly iH:(l(l(^(! ; only iipjicr 
nunubei-s ex])().seil. 

i,i)iH)i;i: cKoi'i'. 

Xo. 17. .l(;r, {\;vi. Tliiiily l.rdde.l ^■.uuUUme^, lyinji nncoiiConnai.ly on 
thv. l.'hila (Sr.mp, 

(M'l'AK.VCT CANON Hi'Xrj'io::^. 



No. 1, i.^.O feot. VvhMv, biilV colorua, hnnHinoi„.oiis s;uhIsI()iu-. 

No. ;^, -150 lr<'(, iJc.l !>aiHlsUMH>, (tii.-lvly and il.inly hviUivd. 

No.;.i, JOf) fce!, Kiiu' orainra ^midsloHr, oiuliiig- in a Ibnl of very 
brown, sliivly s^aiHlstone. 
' No. 4, !)5 i'iH-i. Hrownisb-ladr sandsfonc. 

No. 5, 25 feet. ('<Mn|iac|-, bbiisli-drab linu'stnne, ronliiinino- I'nului-.ius 
mbrascensis, Athyris subliUla, criiioidal steiiit^, iKxhiles of red cliert, (tc 

Mo. 6, 2 1 feet. IFostly nuissivoly bedded, cofivse sandBtone, abnosl a 
conglomerato at top, but gnubialh' bcconiinj,^ fSne textured ; dark vcd and 
8haly at base; JMhrophon. 

No. 1, 4 feet. Hard, comijad, dark ),bu; linu...|nn.'. 

No. 8, 6 feet. Fine buff wandsi-on.'. 

No. 9, 50 feet. Blue bmestoiie, divided !ntn lliree jiarfs liy atvnareotis 
uuaiibers. 

No. 10, SVi Ibel. Drab san<ist<aie, v^-vy coarsr al lop, bul b('a>niin;< Ibie 
at base. 

i.owi;i,' Ariiificv tnioiri'. 

No. 1!, 7'2I fees,. Handsbaie and ImioBloivc^ in aboriialion. 
ff, 70 feet, Drab, ciornpaet liniestone, conhiining In g-reat mniil>er,s Alio- 
risma, Mi/alina, &e. ; also a larg-c IHnmriiowarlK. 

h, 12 foot. l*"^no grained, lif^htg-ray sandslone, very IViahle. 
c, S feet. Ooiiipael; limestone, smrie as a. 
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OATARAOT OAKON BEOTION. 51) 

(/, 50 foot. Fine grained, incolioretit, ocJirc-brown Mjuiilslnnt^ 

(!, 43 feot. Jjiglit ooloixsd, iircnacoous sliali;. 

/ to feot. Dark gray limo8i:ono, very coiujKict ami Iiard, coiiliuuinj;- 
criMnids. 

'/, 10 ibut Hi^l't, friiihhs (Irali Handslono. 

It, ;iO foot. Oonipiict, drab, fossilitVTouK limestone, 

J, 75 feet. Fine grained, licavily bedded, frialilc, ]av(;iiderljnir sand- 
stone. 

j, 12 feet. -Drab, argillaeeous, arenacreouH .sliales, eonlaininM' \-(TiiiiCorrn 
concretions of ohalcedony. 

h, 18 feet. Friable limestone, largely composed of criiiiiid sli^ms, &x. 

/, 10 feet. BulTand lavender, iine grained, incohcreiil s;iHdsloiii'. 

m, lo feel. Very low, conii>ae(, drab ]inl(^•;toll(', !iea\i!>- beddeil, and 
tilled witb fragmentary fossils. 

w, 12 foot. i\i;arly, Ijiiir, crinoidai sandsloiu^; riailiirh'.s, S/Hri/rr, &i-. 

0, 42 feet. Fino grained .sandstone, bull'lo drab at lop, bnnvii al base. 

/), (i feet. Dark ^ray limestone, eoulaiuirig /'mhirltis, Spin/hy, Clm- 
frlrs, &V. 

(y, -10 feel. Fine, light brown sandstone, ma.ssively bedded, ebanging 
to shale at ba«e. 

r, 25 feel. Very hard, emnpaei, blue liniesl.me, 

s, i feet. Ulue, argillaetKuis shales, eon(aining a branehing (JIuclclcs, 
Produdiis, &e. 

t, 2 feet. Hard, buff Hnu'Htoiie. 

«, 60 feot. Friable, tine gnilned, buft' citndstoiie. 

V, 22 feot. Hard, bluish drab Ihnestone, with e.mer<>lions of rcnl chal- 
cedony. 

w, 75 feet, big'bt l)uir ^^andslone, very (Incs and incolicrenl ; in part 
caleiferous. 

X, 50 feel Hard, eonerelionary limestone, with noiUdes and thin seams 
of elialccdoiiy. 

■If, 15 feel. Fine InilV sandstone. 

z, 50 feet. Very hard, dark ihvtb ltni<\stoni>, contaiinng silieeous ('on- 
erotlons. 
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CO BJOi)Dii':N',rAi;v liiioui'.s oi^' 'I'liic in,A'rj';Ai; ni()\iN(;i';. 



K'l,. 12, 'I'liicliiHTO lu.l ,li)liTiiiiiK!il. liiillish-liiveiKlra-, friiiW(., fmo 
gi'jniiei! Maii<t«t()no ; biisi! mil sfisii, 

(;KAXI) DA^iON tiKO'l'iOK. 

N'o. 1, IIS fin'l. IJlllcslcimi ami sali(la(ollii, luil vary llilakly ha.lilad. 

No. 2, 220 Ibol, iMassiva limt'slaia., hriTaialcil aial cluTly, aail ivaallior- 
illg in collivunai- tbriii8. 

No. 3, 1 70 foot Oy|)sujii aiul gy p.^ilaruus «ii.cl«l<iin!, uTa;;ulail)- bcsldad, 
eoutortod and broken, .stained brown in paU'liaw. 

No. 4, '240 feet. Massive linieslona. 

i.owia; .vi:ia;|.;v (:!t(a:i'. 

No. 6. liright rod «aiidsl,uies, lliialy and ibidtly bedded, veiy n«l, 
weallioi-ing in long .slojies. 

Xii. 6, lino feet. K'cd ami bull' sandsUnuw, lu'avily be.lded, exiiibiling' 
eoia|Kisile siruclure, (cross bedding,) ndtb irregular and ineonslaiil beds of 
liuieslolK!. 

lEl-ai w,\r,i, Guone. 

Xo. •(. Limestones and ealialiinas saiidslones ; benvily beddial ; gray 
and brown; naii'li e.lierl in liaie.sloae ; elaal reil and vilreous; sandstone 
friabk,. 

Xo. K, ,SI)0 feel. Massive gniiudar limesbna-; in siane plaees eberly ; 
sonielimes running borizijniidly inio lliinly bi-ilded reeks. 

Xo 1), o, lObiel. Kriid.le, greenisb sandsloues. /;, li feet. Purijlo snud- 

Xo. 10, .TOO feel. Thinly bedded linH'.slcaHi, with layers ami neilales id 
eherl. 

No. U, BO feet. Sandstones; gray and lad)'; sena^liau's nioltled; 
probably calcit'erous. 

So. 12, 100 feel. Heavily bedded liinesbme, wilb ealeiforous snml- 
sU)n(!s al -snoMriil. 
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(;ii.\xi) CAXOX Hi'Xri'iox. (>i 

No. 13, 100 (i'Ol. 'I'liiiily licdilcd, l.husll liiiiraloii,., willi iiildrrolul.d, 

lliiiily liwlcled saiLdsluiii', «iid i-lay sludcs l«-low. Tim linirsloiics iim < - 

crt^tioiiaiy and brccciiitcd, and liavij many ("uilii's (illcd willi calc^iijaf. 

No. 14, 100 foot. Qrccnisli, mieacoouK .^halca, ivilli Ocda of jjiay and 
brown sandstone, conUiining iron concrolions. 



No. 15, 75 feot. LinioHtonCri; a ;^(!0(1 inarlilc; ot'llin iUoUkal; KiMno- 
ori containing' concretions ot'cltori. 

\o. IG, COO foot Rast colore<l sandsloncsj llanly Itt'.ldod; indnralodi 
:ai!al, al)ov(!. 

No. IV, 100 ibol. ISronai sandsloni'. 



■I'lu, Uiida Mountains arc cliicrfly c(nii|a,scd of Ciiila ,Sanil»l,nic. 'I'lic 
wcslcrn laal of tlli.s ran.ifc ivlicrc il abnis a;;ainal llic Waaahdi liaa.ijv, [ 
liavc ]io( carefully sliulicd; hut lo Ihc eastward ihc lairul, massive rari!;c is 
II j;rand .sauilslone strui-lnre: Oilier iiroups arc liirncd ii|> on llieir Hanks, 
and in liod tjreclt Cinion a lower ;;mii|) is seen. On (lu! soullieasl inar;;ln 
of llie rim.;-o a line of peaks may I'lC seen cMciidine- across (lie Canon of 
Loilorc, comjwHod of gronps of lied Wall laincstone. 

in the nnlny (loop Cittioiis and |;'ulciics li\- u lilcli tlic nine-e is cli'li, in 
the many ainpliithcater.s tlnit arc found along- ihc eresi of I he range, and in 
the mimtl faces of lis lofty peaks, overywherc the saodsiones arc made hare 
lo tlie eye of Ike geologist; hnf tile host seclions can la- made along Iho 
canons. In a siihsci|iiiail eliapler some of Ihese seclioiis will he given. 



•lliia gT0ii|i is c,x|io.sed in Ihc greal soiillieni hcaids of thetiimnl (,'anon, 
whore llie CMoraik. Hiver |wsscs the end of llio Kaihal) I'hileaii. The best 
esiKisnre can lie seen ahoni leu miles below (lie moiilli of llie Link' Colo 
raihi, .Many of Ihc lalcral slreanis coming in from llie wesi and iiorlli cut 
through this grouii ami afford line ,.n|iosuivs. The hesi one pridiably is in 
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K\va-j;i!iii \':illcy. Sonu' of (hti nusinlnii'rt iiro agaiii exposed iiC tho bottom 
uf ilio (li^niil (,'arHHi, wliiTi' il: passes the Shi-wits Plateau. 

hoover Siliiriiiii fossils Imvo boeii InittKl at tlio base of tliis groii|). 

1!H1) CHKKlv UliOUl'. 

'I'lii! Ui'A Cn-i'k (^tiarfzito, with iis Iiitesvolatod beds of lionihlnutu-, 
miracroiis and f-liloriiii- srJtisis, i,s well sa-u in li'eilCiT.'k (.'aiuni. OiiuTcx- 
posui-es can be scrii ai iIh; brad oi' Willow Cnvk, a lilll<- stn^am thai 
comes down IVoni llui O-wi-yu-kntH I'la.li'ini, and onplirs inln Ibc (irccii 
Hivci" midway in Uniwn'.s I'ark. 



'L'bis ;.Ton|) is r..v<.;il.>d in Iho d<-p(hs of iho (^rand Canon 
vat KoutUm bonds. 



inicont'onnably ii]>on every j^Toup of ilio lablo wldcb is replt'stiiitod in iho 
liinsa MountainH and aiijaoon) t-oonlry. lis plain' oC dumarkation ropr<!- 
scnfs a cessation of the inovwnenis of displacenicnl in ibe rej'-ioii over wln<di 
il is Ibund, and thai ibc Biimo I'Ogioii was planed down in a base level of ero- 
sion, wliicli base level was contnmed dnrin<v ilie accumnlailon of these IhmIs, 
ibriti^sbeHuved to be a subaeHal eonnbnneraie: biil sbonldtinllier evidi'nco 
jirove it to be a s\d)af| neons aiaannidalion liu- i)lane of se]ia ration would 5 ben 
represent an epoch of eban<^-o IVom a period oi' erosion 1o a period of dei)0- 
sition. This point will be inore (blly iliseussed bereaflev, 



'i'liis o-rnnp in Hrown's Park is seen |o be nneonfonnably "u (lie I'inta 

Sandstone, and all tlKMMber I'aleo/oie, Meso/,oie and early ( 'enozoie -roups; 
the jilano of deuiarkalion, iberefon', reproxeuis an epoeb of ebanj;-*' !Vont a 
dry land to a snbnier,;'e(l (-ondition. Tbe area over wineli il was deposih;d 
williin tbo reji'ion of my study is of small exieni, bul file IhkIk are kmnvn 
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io cuiiUiUM) fai-tliur oa-^fminl lioyonil i\w bcli i-xainincil; ;nul h ma 
ibund as examination Is raiTitid I'ai'ihor in liial ilirortion l<t lu; i-oiiluni 
with tho iioxt lowor. 



■i'lio plane (.1 (U'ntarkalioii i)ehvC(ni Uuh gTOUj) and \\u: nc.Nl ni o\-<U>y is 
noi alway^i well fldiiu'il. Tho change from Uic j^Tccn sands or IkuI land 
rni'ks fo Ihd induraloil sanilstones and limestones of iIh^ i']>|M'i- (Sii'cn \1{\va- 
is iransitiona!; yd tlio epoch of change is ini|)<irlanl. for the l'[)|)ri' (irci'n 
H'lw.r ailcnnaji's hoili (o the east ami wcsl, and iii the lalicr dircclton it 
(■ntindy disa|t])rars, so ilial the Bridgor bod« lie williaii appaivni conronnily, 
hnl ai'iiial naconfonnily, on tho bods of tho I .owci' (hvm HWvv. This in 
s(i((n in llio \i(*init)- of tJarlcr Station. 

rri'iaf (iifi':E.\ ifiviat liuoiP 

These bods aiv InicriioSatod hctMccn flic \U'uh-,-v and l.owta' Cvvvn 
liiivov, as described above, only in a jmrtion of llie roniilry where llio laitcr 
Iwo oecar. The Tower Kanthsione whicb forms llui base <.f ihe Vp\mv 
(Uwn Kiver Clnaip is laid dinvn uneonfonnably 0,1 ihe Lower (ireen 
iiivcr, llio niiconformhy beinj.- represenlod )iy ;reniU^ vaUeys of ero-iiai ; 
and there seems to have boon a period of erosion or df\' land eondliions 
KCparaiin^ (he Tower Sandstone h'om Ihe I'lant Hi'ils of the I'ljpcr (^reen 
IJiver also, and duiin;;- this dry hud jKaiod l!ie sands of tla^ 'IV.wer Hand-, 
hloiie were eroded by rain>; and driiled Ijy wimls, Afler the deposilion of 
tJH! sands, Ihe bottom of this nreal (ireeii River take was h'ft l)are for a 
tinie and t!ic «oids di-iiled in dimes. 



mited bituminouH «hales ami more massi\e hnieslmies were dcpostleil, ihe 
Ihiiostoncs prevaihiljv as yoii deseeml in Ihe series. These b.-ds are all 
fresh water and are separated from ihose below by an abrupt plane of 
siratifieaiion which marks a elian;;-<' in llie eharaeter of llie sedinienls. 
Tli.^ lower lieds are soft, friable, and highly eolored l)ad-land Handsion<'s. 
Hill this plane of separation means sonH'tliisi;;. more. The <'ond;}ions whieh 
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jivcvaili'd (luriu!;- llu- <l.'|«is!li,]u of llii: lower whhIsIoiuk ubruiilly di!nii;ed, 
Icsivoi- ;i imrl of 111,! iuicioiil lake ilry mul ii part, siiliiner,;vil, au.l In lliis 

iiii*i)';i{ (aii:i;K cuoii'. 

The Hitler Cicek beds an- eliielly IruMiiiiil saii,lalom-s. Tlie area of 
laeiiatriiu' ,le|>o»ilioii had ils ];reale«l expaiisioii duriiie- iliis lime, 'I'lie 
plane of ilnnarkalioii sepaialiii;; il from llic next .;nmp ill order i« ,me of 
jtreiil imporlaiii-e. When llie beds of llie miderlyiiio- erou|i had been laid 
down, ami bcifore ibesc be.ls were formed, llial nioveinenl be;;an whiell, 

'I'liere seems lo have been a widely spread dry land eondilion se|wraliii,v 
Ihem, for on llie Hanks of llie monillains Ihe hiwia- liiller {'risk beds resi 

and ilfso In- anijle of di|i. This is seen in siwcral plaee,s, Ihil (he nane, 
nieiil in n|,lieayal in Ibe kiiila .Mimnlains was oseillalory, ami we olien 
liiid Ihe upper members of Ibe liiller Creek series nyerlappine- llie older 
meinl.(a%s, and in exlreme ea,ses all of ihe !;ron],,s of .Mesoi.,oie A.(e also, 'I'he 

represeuleil li\- erosion. The. hard, gray sandslime, wliieb is ihe upper 
nminber ol' Ihe I'oiiil of lie, ks Group, is often seen lo liaye lieen eroded 
into gentle or more abriipl valleys, and lliesliale.s of the liiller Creek (;ron|i 
were parried into and Idled lliese \alle_ys, 

'riie,s,> faels are exbibiled in very many phiees on eillier Hank of Ihe 
Cinia Jlonnlains, and on either Hank of the Aspen .Mountain hild, or 
thai bdd the il.sis of wbieli is seen in llui Hall A\'ells llasiii ; yet Ihere are 
many points wdiere (he eondilions of reeetil erosion are saeli that the jniie^ 
linn of tlie Iwo ifroiips are more or less masked, and wdtero tin- iineoii- 
n.rniily is le.ss appareid. 

Hid this e]ioeli of eliaiige lias a more ini|iortanl siitnilieanre. The 
group below 1 liaye riassed with Hie Mysoznie, the ;;ronp aliove willi (he 
Oonozoie, and the ehaiige was I'roni mariiie In laeiislrine ennditions. Hid 
this ehinigo was notiibrnia ; braekisli trater fossils are found in the liMver 
j;r<ni|i associated with niariui! forms, ami wdtb liiese a few .speeiiss of 
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<;(-(.|,ltil;i ; mnl liracki:.li iviiliir Inssils, !u jHTlmps II v,Tv fciv iiislaiU'Cs c.f iIlc 
»:iliH' s|K'ci.'S wilh tlmsr Ijolcnv, riir associriliMl wIlli liTsll >v,ilri- I'l.ssils ; liciU'C 
Iho .'liaiiiiv IWiiii niinipii' lo IVcsli iviilcr c.iiilhidiis sitiiis il„i Io liiivc Ik'cii 

Invill ho iiolccl Ihal \\u- eiioi'lis of rliiiiips nliich K(.]«iraH' (he IVi'sl. 
waliT (Jciioz.iic gTnu)is ,ill rcprcsc.iil ii i-liai[!;-c in i-haracliT u( llic svdiiiii'iils, 

ami alac. rcpiv«mit iiHiri^ or lass ala-iipl (•(.iiliiu'lK i' Ilia ax|niiisa <if IV<-»h 

ivalar. This mla vca'v incal illirhi;;- (he liltlcr Craak |,ario.l ; salaaivlial 
lass ilai'in;; iha l.mvar (IraaH l!!ver ; sainawlial lass ,h,riii,r Ih,' I'lipar; 
liarlia|}s ahi.at lla- saiLia. hlK lass in suiiia .liivali.ms aial ;;T(.aUa' ill alllars, 
dlll-ills- Ilia I'.nilaar: ami ivliaii iva ranch llial |i(iilil „f lilac ra|)rasall(.Hl by 
tha PmiwHS I'urk bads ll„. iiiisi was i|iiila siimll. 

■Ilaisa bads to whiah iha liaiaa Wasatali ( ln.ii|i lias liaaii a-ivaii, aail 
whiah am linmil iiii Iha aasfam si,,],,. „f ih,. Wasalah Slaiiiilaiiis, anil 
siralahilia lail la iha aaslwani uiilil lliay niil l,a' la.uaa (Iraall Rival- 
bads, arc iha ivaslani axlansiau of llie liilUT di-aak hails, and liaiiaa Ilia 
llama Wasalah (iniilii should ba dm|i|iad, 'I'ha aoii;;lnniarah. al Iha 
biittaia (ifnhal was aallad iha Wasalah (;riHI|i is raprasanlad In iha aim 
jlli.maralas „r iha ISillav Ci'aak (ir.iiiii on lii.lJi Hanks ol' iha liiila .Molina 

Thl! bads aallad iha Washiki (Imiipara iha nppai' pari of Iha Billav 

Ci-aak aorias. I liava n bla In aarii any line of ilamarkalion 

balwaan lliasa bads ovar snail an axlaiit of aiinnlm as would w-aiTalll lliair 
saparalioil IVam tlla liillar Creak sarias, yal Ibis may ba dona, and in suali 
a rasa tha name al' Washiki (iroii|i shradil be relniiied. In the reirian iienr 
Washiki .Slalion, w-here llley were lirsl seen by Dr. Ilaydeii, Ihey are 
exeeedii,;;ly aoiis|)iemras by reason of llieir brilliani eoUirs. I'roiassor 
Oo|le, Willi saw them a link' I'arlliar lo the .^outliwesl, lliiis n|i)iroprialely 
ilesinnbes lluniii "Several miles to the solltli we reaeli another baiieli u-liose 
bhuTy lae; rises four or live hmi.lrad fool in Imllrass Ilka masses, inlerrnpled 
al reaalar intervals by iiarrow terraees. This line is ilisiiiiaiiislied by its 
briUianlly eohired strain, a.vlelldili!..- In liori/.onlal bauds alona Iha esearp 

iiieiil. They nre brilliani (dierryreil, while, Irna purple wllli n bl ii 

ahndi! yellow mid paa^gTeau, hirmiiia one of ilia niosl beaiilibd displays I 
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cviT biiliold. 'Hii' l..,v,T|Hii1ioiisii,vi>r l,ii;;lil rc.l, M-liicli rol„i' fnvdam^ 
iiiidc-a tmrani llic wckI, wliinc lli(! hliiili dcsccml to a lowoi- elevalioii. I 
IoiiihI oil (hem llic rouaiiis of a iiirtlo (7'7wi/ys eiltlmcthus Cope), iiml siano 
borings of a worm hi a liard layer. On top of theso aro clay aiuf ^daUi- 
rocks of a miiddy-yellow color, with their various ledges rising to peilLaps 
live hundred feet" (vide llnifcd States Geological and Geop-apliical Survey 
of Colorado, page 437). 

Tlicso latter beds are Lower (ircen lii\(a- llme«loii<'s. 

In tlie .same aviirle, miil iiiimcdialely preceding tbi.s (puilalioii, I'ro. 
fe.ssor Oipe says : ".Al a sliorl (lislaiice lo (lie southward aia.llier lie., of 
wllile hluffa e.Mcnds arro.ss lluj liar nf Iravcl, 'I'liis is nol UKire el(!vnled 
than l\a- preceding one; I <ildy fcanid remains of lorloi.ses in it" 

Oh eillier llanii of llu; .Aspcjn .llcunnain fold this griHip of Iji'd-s wealh- 
ering while is seen, aiL.I I have several liaies a( lirsl eonHanaled lliein with 
lile l.owia- CiTi'ii llivcr, bin llie shales of llicsii hods are earboiiaeeoas, and 
ol'len eoinaiii more or less lignilie real ; lliosi' of Ihe Lower tlreen liivor 
arc biluininoiis iiiul yield oil. The limesloiies of the fonner aro aggrega.- 
tions of shells or shell marls, 

rni; ein;T.\OEOn.s olIoni'H. 

Planes of dciiiarkaboit in the Cretaceous groii|)s are not easil)' drawn. 
The three gl'eal, massive sandstinais of llai Point of Ihadvs (Ironp are in 
raanyplaoes broken hito thinner beds, and llieii if hecoiiies iinpossibh*, willi 
oin- ]iresent knowledge at least, to sa\' io whleli oi' ihcsc nieinbcrs jiarlicnlar 
beds may belong. Tlie group below usually is v,.ry lliinly licddc.l ; some.- 
limes, however, these beds are thicker and more indiiraleil, and when (bis 
is Ihe case and the I'oietof Kocks Croup is broken ii|i il is ililliriih (o (haw 
a line bclween the two groups. 'I'lie same di(!li:illl\- arises in seijariiliug- 
Ihe y(dlow areuaciH.us shales and llie black argillaceous sluili's. Wlierever 
the iwo groups aro e.xpo.sed side liy side, aliove aro seen lliinly bedded sand- 
stones and shales and below are black, miiuilely laminated .shales, but il is 
very rare iiuleed llial an e.vaii lino can lie drawn. In llie soulliia-n |iorlion 
of Ihe province llie Sail Wells beds aro uiassiMi, and lliere llic .separalien is 
luoro easily made 'I'lie black .sliah-s of llie Sulphur (Jreek Cmnp aro 
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ovcrywlicro seen to i-ost upon a somewhat maBsivcsuiHlsdnn^ ^vllk■ll is iiinlc!'- 
laid by bad-land sandstonee, sliales, t-onglomcratiw, Sie., \\\tU a siinii>wli;i( 
massivo indurated Hiimlstoiu'. ni llic boltoiu. Tliei'o ae(;nis fo lir a vwy 
decided chango m ihv. \niWn\io\(n'-y lA' Ibese groups from l>asi> lo siiniiiiit, 
but tbe fossilH, so lar as ni>\v ktioivn, do not affovd dc{ii\iti! liurs of Avrmv- 
kalion. 

Tho relation of fhoso jp'inips !o tlio.-'.^ i-Htabli^hcd by IVol'cs.ors .Mrck 
and liayden on tii<; Uppm- Missouri Is not well dolcnninod, I have cam-. 
i'ldly (ricd to uso tholr system of j'TOnpin;; and liav(! liulod. A viiry 
(.lifl'(?r()Tit litholog:icsoriG8 is observed, as must bo ajipaiTiil iVoni a fompafisiin 
ol' tbc two 8oction«. Most of the fossils ar(> ol' dili'orcnf sjiriaoji, and the 
few that can bo reforrod to tlio spooios of Profossons ^Mtx-k and Ibiyilon in 
that region pfosont contradictory ovidcuco. Those fossils ibat inay lie 
rcferrcxl to "No. 2" are found above fossils which maybe n;(erf<'il to '■ N'om. 
.'i and ■!," and as wo are tracing these beds over broad areas, and from time 
to llnio (^ollecSin;-,- new f'o«wils, tlio stratigraphic rohitions of which sliould bo 
<;'i\-on wiiii (lii'ir di^scrlpiiou, it seomcd iiecesHiuy tliat Rojne grouping 
rthduid l)f ndopk'd, and I have given the best T could under tho elrciuu- 
staiuTs. IVrlia])s ai'lcr llie paleontology is nidre llioronj^'ldy sjiidicd (jio 
L'|ipi']' Missouri gi-oupings can ]>e adopted lion*, I)hI my prosonl opinion is 
that all Huch ali<'m])ts will prove laliK-, 'I'tu'sc opinions aro haseil diiolly 
upon geological rfusons, viy.: All the evidrncetliai lias Ik'cu pul)lislic(l by 
Dr. Haydeh and members of ids corps concerning the I'ai'k PiM\'iiice, ami 
all my own observations in that region, lead me to the couclusiun ihai a h>ng 
chain of islands stJ'Otched in a nortlierly and s/mfhcrly dirci-iiou (lirougb 
that region of couiitiy, aeparathig tho Crela(!€ous sea of ihp I'lalcau Prov- 
ince from tho Cretaceous sea of the OppOT' Misriouri ; prnhablx nm Ibrming 
a eoiillnuons wall hotwci'ii llu! waters of llie Iwo, hut separating ibcni in 
such a manner ihat very dillWcnl ))hysical condition^* pvevaih;d. Il is mani- 
fest thai the Cretaceous sea of the I'lateuu Proviuco was led rhiiidy wiih 
tho sediments of tho Basin I'rovincc, for all tho Ci-etaceous sidinieins rap 
iilly atteimaie from thai old shore line eastward, and jnaTi\- conidomerales 
and eoai'Mi sandstones ol' ('retaccous Ago foinid there, are .stf'adiU- i'(;plaee(I 
bv liner )HiHevials in an (^aslorlv diroctiou. It is much more pnd)ahle tiiat 
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TIlo geologifiti <!\i<l<-iii>i' si'iiiis Id iiutiraSi' Ihin; the evidence (leri\{-(l liT>iii 
tho fossils ] lcit\-e li)r uilii'i-^ to ilisciiss. 



'I'lie cpodi sepnratinir llii! Kliiiiiino- ( ior.;!! (iidup frem tlic ] leiiry's l-'iii-k 
Grmi|) al„.i-e Wiis ni„. vvjiieh pnfaiiceil ii cliuiiire IVum hiid-laiid «iiul<l(iiie» 

Cdssils, biu ill! Ill,; r„s,.il,, uliii'l, «v liave el.hliiml IVdiii ill,. ||| r |)rali,ili of 

liio I'limiin;; (),,!■;;,. (Iroiip are ,.rhlrusli-iiu.]iiil.ilal, Thi-.MicI Crniq) l.iiuo- 

!. e,, tlic Whili- Cliir l.iiHcalone, 'I'lu' Wliile Cliir pwioil eude.l willi llie 
deiiesiliun of ii uiil.«lv,- eniss-beil.lcd ,:mMlsloiiei llio Klniiiil!;;- ( oirne period 
eoiiiMieneed willi :t depi]silion of llinesOme; llnia wo iiave ioi iinperlaiil 
O|)oeli of elLaii;;e separaliiii; IIk; hv.i ;.T.,iip» nod (Ida is widl'ly apr.iid. for 
it has biHai seen ivIierev.T (lie jiiiHlinii id' iho Iwo j;Toup» iias becai aludii'd. 

'Ilieso !;toii|is ,aiii li.' soparale.l only in a very sioiimd May. 'I'lio 
upper gfoilj) is ehai-aoleia/ed Hoar tlie ^allnlllil l)\ a \-er\' |iorsiste!il, ioassive, 
■ cross-hcddod saiidstooo. 'I'lio Voiniilioii Cliir (lroii|, is also a niassivo saiaU 
atone, and the base of the White (.'lill' (;nai|i is s.nnelinic.s coioposed of 
massive sandstones, soiiietinies of thinly bedded saiaistones, ,oid oUco lliese 
beds ai-o highly gypsilemus, in which case they disInte;>rato so rapidiv ihat 
the bedding cannot he studied. The group has yielded no fossils. 

The Vei'niilion {Jlilf (ifonp as a <|feat mass is etisih' ieco;;nir.eii locrv- 
wlaa-e, lait just where we .should ih-iw the line a.bovi! is rarely plain. Often 
the massive sandsPnms of this bed are separated by very irregular and 
innmstant lay.H'a ,.r apj;rv;;ail<aei of haul calciferoas sandstina's. These 
layers have yielded a le« ini|«ifcclly pi'esenad fossils. 

Tlte sununit of the 8hinarum|) (iidup is a serir's of eypsiferfnis sand^ 
stones exe<(eiliiigly friable. They have often beiii (alhil marls, anil the 
separation lietween them and the niassi\-e \<aaiilli(m s.andslone is nevei- v(a'y 
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linUirati'd iiinl iiioro or le^s iiijiMsivc saiiiUloui.:. The ci'iijHiniicriiU' wliirli 
is loiiiiil in IIki lilitWle of Ihc gi'oup is iKTsiidelU n\ci' a vrvy larnv area, and 
the whole groilj) is ciiararUaixiHi tiinaiulioiii Ilia aiMiva prinlara h\- llui 
occurrence of siliciliad wihuI in lai';;a (|uanliiias Snniatlnns Ininka ui' Iracs 
from flfly In cnu^ limalra.l IVal in lanijlh an- CoUHcl. 'I'iic Kliinamiiii, (,',>||- 
(ilomarat,. is asuall> %,ay hard, an.l waallicis in siiali a niainiar as to form 
bo;; l)acl<s „<■ Mh. and llir soIOt jtypsifarons l,ads al>o^a, wlian <-am<al 
away by rains, laava lialiind li-a;nnoids of ll.is siliciliad ivood, so flial III,! 

tcrial Sliiiiamm|. moans liKaally "Hliin-an-av's ilo.'l,.- Hliin-aa su is one 
of Iho pxlsoniio hidiansof lliis (aianlry, an. I llicy boliavo Ihcso Ireo^ 
trunks lo liava hcoii Ilia arroivs. 

'I'Ih, |)laiic of .l.aiiarkali.ai balnaoi. Ilia fdiinaiann]. ( inai]) and Ilia suiii- 
iiiit of llu! CarboiiiliToas is always nafl niarl<cd. S,dl, a-y|)sifaraiis shales are 
iinind ill tiui liasa of Ilia iip|)ar aronp, and cilhar a piii-o liinasbaia, a cherty 
rnnestone, or ii homogonoous -saiulstoiie, al llic snnnnil of Ilia { .'arbotiiferous, - 
In places, however, a conglomerate is found al Ilia base of iiic Shinarnni]! 
Group, its coai-spr fragments being coniposad of ala ily liniasloneivhich con- 
tains Upper Carboniferous fossils. So in soma phaas, al laasl Ilia ajuiah fd" 
change was a period of erosion. I'lannia; (iorai! (irou|i ( onlains .hnassii; 
fossils from its sinmnit lo its liasa, lint lllo fossils ftralid In ilia iiaxi tbraa 
groups below arc few and vaiy iinparfaal; haiiae wo aamtol rorialala Ibasa 
groups Willi Ilia, ;;viiaral geological sma-assion ivliicli has las n aalablisla al 
throughout Ilia nao'ld, but we know lliaylia balnaeli tbednra above anil the 
Carboniferous balow. 



'I'lie groupuig of the ( 'arlaaiil'enms laals is fully .sal iorlli la ihesealaai 
<ni page .W. The base of Ibe (.'arb.mllia-olls s,a ies is not Coiiiid in I 'alanu'l 
(Anion, bul in the Uhita .Moantaius Ibasa bads rest aiieonroriaably upon 
the Uinta (lioii]i. In the (irami Canim (hoy ri'st auaonforniaiily upon 
tlie Grand Canmi Group and also upon the ai-yslalliua s.diislsi liauaa in 

periods of erosion. 
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'I'Ik' Uinta Bamktone resls (iiH^oiironnably u|>on (hi. Kcil (Irwk (.innvlz- 
ilc; ten thoiwand foel; of itn iilipor nseitilier.j ;tir ilc^posilrd luicoiiloruuibly 
agsiiiist tliaUuetamoiphicgToup. It is evidcni, ;i!sii, ili;il lint iiicluinorpliism 
was antorior to tho dopositioii of tho Uinta (innqt, i\<\- ilic liedKot' (lui lalliT, 
■ ospocially near tlio junction, are eliiefiy niaili! up o\' l'v:^!:\nvu{^ of llu; f'oniii'r; 
\\onvAi tlu! nncoiifonnity is very great. 

TIio period of Ol'osion separatiuj^' the saiuisloiics (Vodi iNe (Jarlxinil'ci'diis 
beds above was sufficient to t:any away at Icasf ;;,0l)0 IVcI o\' Ihc I'inla 
Sandstone in some places. J low nntrli mow, w;is carricil away we caiiimt 
say. To niy mind tins sug-gests tliat llm L'iiila Sandsfonc ma)- be rinisiilrretl 
Devonian— an (i])inion wliich I would yiidd upon this .sHj^'litest palcontoloj'ie 
evidiMicr to t!ie contraiy. 

CliAMJ OANOX fUtOUP. 

'I'iie Grand Gallon Group ntsis iinconil'oi-rnal>l\- upon tlie cryslalliuK 
schists. 'I'he evidence of itiis is coiuijlele, Tor I hi- lower sand.slones ;nid 
cong-lonieratos iirst iilled the valleys and then buried the tiills of seliislie. 
rocks, and' these conglomcratoH at tlio base of tlio grouii are coiuposed of 
materials derived from tlio metainorpliic hill^ about ; and Iioice uiei;nn(>v- 
pliisni was aidecedout to the dopo«iiion of tbe coiiglomcratis. 

The plana of domarkatioo separating this group from tht^ 'I'ouio (^irou)) 
is vei-y great. At least 10,000 feet of beds were llexi'd aiul enxled iu suc'li 
a manner as to leave but fragments in tbo synclinals. 'I'heu lollowi-d a 
period of erosion during whicb beds of oxtravasated material were poured 
over tliG fragments, and these igneous bods also were eroded into valleys 
prior to the deposition of tho Tonto Group. 

Fossils have boon found at the base of the (Jrand (Jainai seri(!s, hut 
'they are not well ])reK(?rvcd and liHlo can be naiiU' of iheni, >Stiil, on j^'co- 
logical ovidence, I am oC tho opinion thni ihesi; he(U sliimid ]n: (■oiisi(terod 
Silurian. 

RED VAiVAiK (^UAKTZITE AM) OliA^'l) UAXOX HCniST.S. 

ThoBO arc boticved to be Kozoic. 
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nuircly i<-iila!iv(', ;ni(l will |)n>l>ably n^od soiiir liMHSiliralidii licn-^iikT : li" 
iiiiiy iHissilily ik'i;(I nidiral (■lian<>:cs; it would Im! very un>.n\\' wiiii one 
preaoiit knowledge to assiinse nthi'vwisc ; I kmiw llial ii will iirn! smnr. 
interpolation in Iho Oreiaccoii^; ;:i'oh|<n in lln^ sunlhcni pari ol' iIk' |)rii\'iiK;t;. 
I should liavo i>(!OH pleaded lu have <ldayrd iU |)ul,llr;illon mnil llir unliro 
provinci! had liecH nioiv lliornu.>-liiy sarvcycrl, Imi (■ircnn!sia!ir<'s ivudtT it 
UGCesSiiry thai I sIkhiIcI dn Mitnetliiiif;' inure ihaii niakf! general .aateiuents 
ofrtiG inctlincU iUHl ivsulls (.f llio work wliicli 1 havs- Invii duiii;;'. CongTOSS 
lias appi-opriuted nioiitiy IVoui y((ar to year I'or thr ivork lai llic ri'prcsctita- 
tion of a fow leading scitmtiiic men of iIh' coniili'v llial llu' work was Inniig 
done with reasonable skill and eeouoniy ; liul only ilic i'e\\ wliu had tinus 
and were wlllin;.- lo cxainlni! liu' work in nianuMaipt al ilu! oilir.' could 
nndoi^taml wiial wv wvn- ili.in-', and il M-cnuHl bill n;asoiialilr iliai a 
demand slioiild bi> nuulc Ibrlln! |Hihliaiiiun (d some specDIc, n'snii.. I bn - 
irig concluded to COiiiiiRMU'd llic pub!ii;;dion lid'orc llii' ))ro\iinT w;is cuni- 
plotely mirveyed, it was absoJutely niicessary ihal some ;;tou|i1ii;;' ol' ths^ 
geological formations should bo used. 'I'lie map nnisf be eolui'ed I o show 
Uio dislribution of geological formsdions, ;iud of course names nmsi lie ■i,I\iai 
to the formations thus roprosontod ou the map, and a iionicnclainro i^ 
necessary for discusKiou ; honee the publication of Iho labli*. Ibil I shall 
be willing lo modify it to any exh'nt a^ lai'ls ai>e conrcled wlili'h :^cr\n (o 

or those of others. Still I presiml llir lahle willi somr d.-'renori'on!i(lviire. 
The gi'Oups of roeks have bei;ii ti'aei'il o\*er )n\i:u\ areas, ami in ihc ilislriri, 
the geology of which I am to describe in ihls iv]im1, Ibe ;;ronpiii;i' Iblly 
represents tho state of ray knowledge, (hi aeroimi ni' ihe dJsiaission^ wliii'h 
have arisen coueerning the age of cerlain Ijcds ot li;;niiic eoal, ihc piano of 
domarkation between tlie Conozoic, and .Miisuzoir may suhjticl me lorrtii- 
cism; but, geologically, tho plaiU! is imporlanl, as li represeiHs n ilccidod 
physical change, and it (;(M'taiiily hannonizes wiili llu; upinion oi' paleonloio- 
gists to a degTce that is somewhat ;*iirpnsiiig. All of iho phuUs .b'serilu'd 
by Professor l.esipiorenx ami eolteelrd liy Inmselt and oflicrs wilhin ihis 
province have heen nifmvd by liim lo di\isioiis in llio Tri'liavy, and are 
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foiuid in sinilii itlmvv (his pliysiral hiviik, iiiid Ikih'ii I iigJW willi liim in 
it.msUlciiii;; llu'iii 'rcrliary. 

Ill sHlMllvidiiij!- Ilio (;.'Ho»)i<- (ir 'IVTliarv, rn.l\-ss(,r \.v^,,mmnx has 
utlwii|,l('.l In ,\r:,Av x-,TV lincliiKW, ,li» idhij; llics.- hnils int.. V.orrm, iiiiil >lio 
(HMic, iuul Hinli.T siibiUvidln;;- each ul' Ihrsc Iwo strciiiis iiil.i ii|.|»-i', iiuddh^, 
mid lower. In dulii;; lliis In: h.is done viulenec lu Ihr »lrali,miipliy, nnd 
siiiii,.|iiii(.s his miiKT, middle, iilid loMev en.as eiieli ullier; hill, in a .ucmeml 
way, his Jlic.eeiie is hi,rher lliilii his Koeeile. 

All ..r llie IhssiLs ileseribe.l liy Mr, .Meek which llilve heen Idliud ilhiive 
this phy.siciil break, he has ri^rerred uiiliesilulliijdy In Tertiary, and idl nC llin 
fossils hniiid lielnw ihe pliysieal break, lie has rid'erred, iiiiln'sllaliii.e:ly wilh 
soiite, duuhsrully wilh olhors, to the Crulaeeoils. There is a sinule exeep- 
tioTi lo this it! 0^bi:'i ]Vifominffenm, wliick is a now species; inid I am sure 
no pale<mlolo,eist would insist that a iiinv species of Ofitrca conhl be used as 
eomdllsive evidenee in deeidin;; lliu a;;e of a ;;Toup of beds. Thai .Mr. Meek 
did nol disrover llici physieiil break is mil slraiijre, b.r he did iiol see i(. 
When lu) made his ex|.loralion iu lliis rejticai he was ill ill lieallb, and Irav. 
eled by rail from station to slalion, shi|)pin;; al lliese plaees and e.^mnnin;; 
til.' roeksonly ill the vieiiiily of Ihe .stalion.s. His health would mil |ierniil 
him lo make hin.; e.xeiirsioiis in llio enmilry on fool, anil il was impii.ssible 
for liim to obtain horses, lie passed llie ]ihysieal break above menlioned 
on a railroad ear, and his seelions a( llalKille and I'oinI of hoeks are not 
C(HllKa-.lod by seviaiil lliindred feel, as be stales, and as I have sinee eerilied 
by passill*^ over the g-rmtnd; and llu' jilu'sieal break is j'oiind in I lie gap. 
In likcimuuiCf, on the opposile side of Ihe Aspen .Mountain uplifl, he passed 
il in Ihe ears between I'oiul of lioeks and tireell Hiver Klaliinis. 

'I'he eonelnsions reaebi'd from a sillily of Ihe verlehrale paleoiilolojfy 
by I'volbssors Leidy, .Marsh, and Cope enlirely harnioiiiiie willi Ibis division 
of IJlO OouOiloic ami .Mesozoie. Tliise is a single exeeplioii to lliis; Pro. 
fessol" Copo {leseribed a d'uiastuif hiliud near lilaek IhsHes Slalion as {.'rela 
COOIIS. i have veriiied the ileteriniiialion of the slraligrajibie hori/.on bj' 
examining- tlie jiliiee and finding other (//i^esi/iir IiOnes; lad ibis horizon is 

above the pliysieal break, and the evidenee ol llie i/ora.w»r seems I eon . 

Iradieled by llie evidence birnished by maiiv oilier species ,k,crilied iiy 
I'rolessor Cope from aboiu ihe .same horizon. 
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Whik lig-iiitk-. coal iH rouiHl ill -mil nUuuhym-v ihrouiili n Inn- Hiirc<>s^ 
sion of Ibrmations or group.'', h i^ rjiri'ly nr iu'vcv ihc im^c iIkiI mux- panic- 
ular bed is persistent over a '(I'cnt arcii. In slu' I'oini ul' I'lXik.s (Jroup I 
liavc at one place foiiiiil cUni'iL beds, varylii;r IVoiu U'li iisclicw Id lour I'cil Iti 
tluckuess, and three inilc^ aiviiy \\!ici'c the exposure wns coiniilclc so lli;i(» 
no niistitko ooukl l>i! iikuIk cxcoj!! h\ cai'rli'ss nhsorvation I \v.i\v Wmud 
each OHO of those be(U icprosciUcd liy carliuiuuvaUK shales; aiid UwiH siiiii- 
hir In iliis have heeii noted m all the other -mups. ll is (Ve<pieully the 
easi' tliat, in slndyinj^- llie, same gl'Oup at two jilaiH'.-^ separated h\- a lew 
itiihiH, a. very dIU'ereiit «iiccoHsion of coals will ho ohserveii. h seems that 
they wore formed in small, irregular basins, froni timo to time, he;;iiiiiiiiji' 
with the Lower GretaceOTis and endinj>' hlf;'li iij> in the Ceimx-nie. 

Dr. 0. A. White has prepared a eatalo;nie i.C ihc species whicli, so far, 
have been enllecled in (he i'hMean Province, by niysi^h' and lliuse asslslin;.- 

sehenic. Uc lias also appended to each an iidditional lis( <,r fossils roUeeted 
by others. The general correlation of the section to established siirei'SsioTis 
olsowbcro must at present I'cst on the evidence furnislaid hy this calalofi'iie. 
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INVl'IRTEBRATE PALMONTOLOGY 0.1,'' TIIH I'T-A- 
TKAIJ I'EOVINCH, 

TOCl'/niEH Wrii) NOTHJI'l t)F A FliW Bi'EUJKH h'liOM I.OOAl.ri'Jl'lH lil':- 
yo:NJ) ITH LIMITS IN OOI-ORAIX), 

jiv (;hai{i.i.;k a, WiEiTK, M. I), 

Washington-, 1), C, Fvhru'inj 1, I87(;. 

Siu: I liavo tlic honor to proaont. the ibllowhig prulimimiiy n;[)ni'( upon 
the palcontological collccfionH miule by parties under your direction durini^ 
tlio yeafs 18{i8 to i875, incUisive; move especijdiy upon tlu! invortelinde 
fos^^ils, 

'J'he eollectioiiB ai'o largo and important, comprising, b«slrtos tlio inver- 
tebrate fossils noticed and deHcribod on foUoiving pagei^, vertebmto rernaiim 
from Hiratiiof the Oai-bomifeWHts, Jurassic, Cretaceous, and Tertiary periods; 
and plants from those of the Crotaeeous and Tertiary periods- 'Vhv. |)liitdH, 
from strata of the last named period especially, are abuudaiit ami iuicresit- 
ing, comprising as they do representatives of the classes Acrogons, Mudo- 
gens, and Exogens, the latter being groatly in excess of the otJicrs. 

Among the vertebrate fossils are the remains of fishes (Selaeliiitns, flan- 
oid«, iuid Teliostn), reptiles, find maramalK. Besides those, a small colli^ctitiii 
borrowed from ,Mv. W. Olebiini eonfaiiis |iaH ol'llni rikeliston ofa i'asrciinc 
bird which was (liscuvi-rcd by him in ih,; l.cwcv (UvA-n Kivcr (Jrmip, near 
Green Hiver Slaiiun, Wyoming Teri^iiovy, Some of iIk; otluu' discov-crii*!; 
of vertebrate remains are also worthy of notice hero, among which may 
bo mentioned two or tln-eo species of teliost fishes at tho Ijase of iho Cri'la- 
ceous series of Wyoming and I'lidi. ami fraginoiUs uf the .skelftim of a very 
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lavf^-c roplile in JunsKsic titmtaof Noii-hwostem Colorado. Tlnj colhtdtion of 
Mr. (Ilchurn ;tlso contains two or threo species of insects. 

'J1io Htiuly of the collections as n whole, reveals many inlonisthif;' fucti^ 
bearing upon the iihysioal condiltons of tlio rcgions examined, dining- the 
doposition of the strata, from which tJiey have been eollected, some of ^vbieh 
are brieliy discussed on following pag:es. Among the more imporlaiil nf 
these is the identilication of the marine genera Octllina,Phoyi(b; Dcnhd'n'm, 
Falella, Venus, Mesodesma, <^.c., from tho Tertiary strata of Bijou liiisiii, forty 
miles east of Denver, Colorado. 'I'liis indicates the extension of opon-sea 
marine deposits much farther into the interior of the continent durlnj;- the 
Tertiary period than has been piwiously knoMu. 

Upon following pages 1 present a chissilied catalogue of all the iiivc^r- 
tebrate species, following which are descriptions of iIk; new spuciii.s. This 
catalogue enumerates two lunidred and sixt.y-lM'ii s]K;ci(;s in idl, forty-eight 
of whicli are new to science, and described herein liu' tlie fir.si limc. 
Very respectfully yours, 

{,'. X. WillTK, 

Professor J. W. Powi:i,i,, 

Oeolo'jhl h/ chornr of tim Scfoml inrMon dulnl StaJcs 

GvAil'ijjiad ('III/ fJi'Oi/iii/ilitcul iSiirrci/ "J' llic 'I'l'irUoriiis. 

OENEKAL OliSpniVATION'S. 

'J'he foHsiUsof the collections of which the Ibllowing pages are o(-eiipied 
in large part by a classified and partially descriptive catalogue, have been 
obtained from strata of tho Carboniferons, 'Wassic, Jurassic, Cretaceous, and 
Tertiary periods; very largely from the imniodiate vicinity of the Green and 
Colorado IJivors and from portions of XoillHru Utaii and Southern Wyom- 
ing. Tlie areas from which they have been collected are very small com- 
pared with that of tlio great Plateau Province, Uie study of the invertcl)rate 
paleontology of which the prcjia ration of this report is oidy a hogiiining. 
It is, therefore, too early to draw linnl conclusions concerning the general 
lessons which full eolUH-fion.s froju that great region will be sui-e to teach 
lis, or to deduce at pri'sciH, any xty.vy ,~:xV\:4':w\o\-y generalizatlojis; but it 
may not bo unprfililaiilc lo iiiciilitiii sonit- oi' she facts, in their order, that 
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liiivc been observed wliilc! iimkinj; (lie ((.lleclieiis ill (lie (ielcl iiiiil also iliir- 
ing tlieir moro critical iinestijralioit in llie lal)niitieiy, Hemo uf these fitets 
have an iiiterosting lieariiig' open tlie eliaraeleiisties ef llie inssil fauna; yl' the 
periorls wliicli i]i{', eoUeetioiis represent, tlie re!ati(»n of lliese l'aun;e lo eai'li 
other, and to lielli itissil artd recent faima; of the whole I'lateau l*i-o\inee as 
well as lliosi; of oilier reg-ions. 

l''or the iiiirposo of facilitating leica-iaice lo llie !;r(Hi|is of sliata wliieli 
have hirnished Iho fossils, llic folhnviie; lalile is iiiln.diiiaid. 'I'lie elassili- 
eatioii of Ihe I'oniialiinis used in lids re|ic.il is, lor ihe geological ages and 
]ieriods, Ihe same as thai of Dana's Jhinnal of (teelogy (ISVI,) and for lli(^ 
|;nai|is of slrala of Ihe Pleahsin I'rovince, thai of I'ndcssor I'oivcll in his 
scelioilof Ihe Ldola Muunlain reg'ioii. 

Triljlr 'j/'/Ik' J'JilJf<lfi(i)tS of lllc Vinla MnHidain lli.y/aiL 



I, ,'^(111, Hi'oivn's I'ark (Iroup 

:?,l)(lll. IMdg-er (Ironp 

olid. f|i|i[a' (iv.s-n l(iM'r(;ron|i. 

HUO. Lower tJreen Hiver (ironp. 

:;,IKII1. Ililha-t^reekOronp 



I,S»0. I'oinI of li'ochs (ironii 

L.Xilll. Salt Wells (troup 

•,!,(lll(l. rtnl|ihui Creek (.lron|i - 

.oOO. lleury'a Fork (Sroiip - 

1,200. naming Gorge Groiili 

1,11)0. \Vhile(:lill'(l.roii|,.... 

1,1110. Vermilion (Jlilf Ormip 

I.SOO. Slniiarump Oronp 



1,000. L'lipiT .\nlire_v (li 

1,000. I.mver .\iihrey (li 

2,000. K.sl Wall (Inaip. 

■ICO. I.odori^ (Ironp... 



(laiiioiiiferous . ( (Jarboiiiferous. 
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ill the followiHo- Im.'l' roview .if (lir laiuml <-li,iniclcrisli..s .,1' llir dif- 
foreiit j5T(m|)s n'|iivsiiil(Hl in llu- .•ollwlinii^ il i^ ui-ll i,i .■,,H,i,l,.r limv I'm- 
niiy pci'uliiirillcs llu'y prnwil, dilli'iviil fMiiii lli.iw whi.'l. i-lnimi'liM-iz.^ llicir 
l)nslt!oii 111 tiiiir, iiiiiy liinc lli'uli .ici'iisiciiinl by llu- then iiiiil llicrr |m'Viiil- 
mg iiliysii'ul .■niidili.nis iiniliM' ivliicli tlip sliiilii wt-n- iiri'iiiiiulalcil. Sniiu' iif 
tli.Kc niii.liliims well' liniili'il Imtli In I'xiviil ini.l illliiilion, lull ..llicTs wcrii 
(il'ii iii.iiv KViu-ral anil niiislinit rliimiiiiT, Aliiuisl nil i.l'llu- ri,s,.llfi iil' llicsi! 
ciilli-cliiins all' flu- ri'liiaius of inollliwks ami oilier juiuaiir iHiiinals. li is a 

\vclM;nii\\ii lael llial tlio clmractor ol' Il laUi-ial (■(iiii|insiii;Mliii luillnin 

lipoli nliiiih siicli ainninls live ('(mstitllte.i iiiii- nl' lln- iiiosi ;iii|Hii1aiil rli niialls 
111 tlioirhaMtal; llial mil only i<|iiak-:., lull rviai j;vm ra ami laniilics, aiv iilliai 
SC|iimiti:il fnnii i-ai'li nllicr in lln- same waliT.s liy a ilm'anaire ill llir cliararliT 
of lliii inalerial .•oni|ii>sins- ili,. I„,ii„iii. II i,i llii,; .;Ta,liiall\ acrllinulaliii,"- 
liDlluiii inalerial llial lias coii^lilnlail llin sli'ala rriiiii ivIiicli we iiiiiv olilaln 
llie Inssil ivinaills, 'Hie |irevailiii;;nailerial nl' llie slrala whirli liiue liiniislieil 
the I'Tealia' |iarl iirilie lossila of oiy eolleelioii.s, es|ie(aall\ lliuse ol' Jlesiiznie 
JiiulOenozoii; ages, liaviiig- im ag-grej^*ate lliiekiii'ss el' mil iar IViaii Ihree anil 
a half milos, k sand. The bottom of tlie ivaleis, sail, laaekisli, ami IVcsh, 
of all tlic periods of liotb those ages, ivas alimisl. eonslaiilK-, eilliei- wlioltv 
or ill vvvy lai;ie pari, composed of Band. 

Sueli a eiimiifioii as thin, confiuued fur so Inn;;' a lime, iieeessariK- |iro- 
dileed a marked ellerl upon llie liilime of lliose periods, i;-!viiii; lliiaii (lilVeriail, 
or modilied eliarnelerisliesaa eompared n-illi lliosi. of llii> same |ieriods respcvl- 
i\-ely in ollua' jiarls of llie \\orlil. 

.\..,-aili, llleevideneeamirdecl liy liolli lla, verlelirale and iiiverlelirak! 
eolleetions, and liy lliose of llie Hone of all lla' peiimls named in lla, 
seelioll on a |ire\ioils l)aj,^e, is in {'n\i'i- of tlie e.xislenee dnriiia; llial lime ol 
a wanii-iianperale and iniiliinn eliinali'. fiirlheriiiore, ilie laliors of llie 
field geoloijiats have shown lliat lliere is a irreal de;;ree of eonformaliilily 
of the sirala of all llie silliordimHe .;Ton|.s, from lliose of llie (,'arlionileroii.s 
to those of the 'I'erliary periods, iliclllaivei or al least llial llie eases of iiii- 
confoniialiilily are few am! of lamlparali^el^ sli;;lil deijree. !jo .jreat a 
dogi*ec of uniliiiinily in smil tnipoilant eomlilioiis as lliese having jjrevailod, 
it is not straiie'e llial ihe groups of sirala of llie dlSferenl periods resjiect^ 
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ively arc iioi, in all casi^s cloarl)- ai-liucd liy liniaal cliai'ai'lci'islics, nvn 
although they may la^ separated liy siinicicdiiy distiacl pliysical eliajac l(a-s 
Ijy the fiold geologist. 

Tho period:; are, as a rale, \-ery elearly separated troia caidt other iiy 
faimal characlerislics, lher(! laao!;' a pariial exee|ainn ia the ease ot those 
of the upper jcnaip of the (.'relaeeoa.s iicrical and Ihc lower j;roup of Ihe 
Tertiary. Bui llus,. la.^is will he a.aica-d aarler approprialo heads oa loh 
lowing ])ages. 

Oar investigations farther show thai certain lanaal (diaraeieiislies whieh 
have hitherto been relied upon to iix the geolo'deal aex! (dslrala of Tnarine, 
laiad<ish add IVesli water origin, respectively, arc nol |Knall(d. In (ahcH- 
words,_oar c(dleilii>ns contain types or iornis of fresh and hracddsli watia- 
origin Ihaf have been rc;;arilcd as peenlia!' lo the Tertiary period, which 
were olilaiaed from strata lliaf and(a'lie (liose c<ait;nning auch marine types 
as are aaiversally regarded us p,.caliar In Mes,)2,>ic a;;e; shewia;; anaJa^ 
sivc.ly, that soa'aHed Tertiary fn-sli aa,l l]ra.d,isli « alcr lyp.'S aail t!relaeeous 
sail walca' types co-cxisteiL 'I'hc land shells also lluil liav<. been (dilained 
fi-om stratii herein cliissitied Jis Cretaceous, are of 'I eilinry or c\-eri of stilt 
jnoro recent type. These facts have nnaSe it especially diliicull lii fix tile 
period of otir terrestrial, tvnd fresh and brackish \\alcr fossils vilh satisfactory 
ja'ccision, if they were ftew speeitts atid oi>iaiHed frote aaiijiie and isohittal 
h.Ciililies. 

A striking |.cctiliitrily «r the stratit of the I'lateiiu Priivince, is the large 
propia'tioi! among iluan of fresh and brinddsh witter deposits. ,So htr as ttt 
lircseni knt.wn, all tlic strata ot (.'arbonifernna age are of tnarine origin, tho 
lirst ainnislafalily frosll n-alia' aciaiintdalioas y cl di.scvercd ia Ihe I'laleau 
I'roviia'c beitig of Juoissic age. The caily spisdes cdttsined fnaa these fresh 
Wilier strata is a Vllin, which is ,aie of .allillilry rissid ly|ici as is also 
ioiothcr species of Uiih and snice \i%iparini' sli,dl», ihscribcd by .Meek iiiid 
Uayilen, from the vidlcy of the liiiaa^ Jliss.niri Hiver. Tlicse facts itgain 
ilbislralc the coni|)iloilively iaiiall value tliid can he idiaasl iipiai fresh Wider 
invcriebi-iit.i forms us iadha-s .if the |iilssa,ge of ge.ih.giciil liinix 

.Most of the .Mesoia.ii' stnila wei-c evidently ilejiosited in will, a- thai was 
sah by virtue of having lioca a part of, or iti ccaniaaniciilitai with, Ihc open 
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ocean; but it is not impi-obsiblo llud many "I' litis hraekiMli wafer aceininila- 
tions, especially those of late Orctaccoas and I'arly IVrliavy wyx, inav lia\-r 
been made in land-locked waters whicli liatl flKfiriiaiiius (-icu-adfr (■(nilinacil 
from former timo« by the leacliings of surface draina^-o, similar in lliai ol* 
Great Salt Lako; but in a far lews proportionitto degree. This idea is su;r- 
gostedby lli(! iai'l lluU llii^ final (rlian;!;(! In exclusively fresh watc-r lantstr!ni> 
deposits was wo gradual thai a!! iho t'onnev brackish water Kjserics, aitmnj;' 
which no open-sea forms have been discovered, paaseil awa\- wilhonf. an>- 
perceptible physical chmigo in the acemnuhiting strata. 

LOWKIi BILUKiAX A(,;iv 

'i'he i.inver Silnrian a;;-c i.s rc|>r(>sinil(.;d in llii' colli'ctioiis only by a vary 
few imptn-fuct fui^sils from "Kw;ig-iint Valh-y, Crand ( ^afton nl' ihc (.'nloradn, 
Arizona. Tlie Hracliiopod j>-enera lAi/f/u/el/a and OboM/a arc mcnji'nizcd 
with a good dogi'ee of cortauity, and, distributed tlii-ough the wniull masses 
of rock which contain them, them are apparent!)'' fragments of two or tlireo 
other spocics. 

11h'K(! s,)e<Mm('it.sdou)>lluss Ixdniiglnlho Primordial period, and jx.ssCsh 
much inleresi as regard.-; (lie giiologii^al age of llm rockH wliicli umlerlii^ and 
overlie them. 

IJIM'KE HiLCIilAX AND DKA'OX I.VX ACKS, 

The present collectioUH contain mi I'ossils from sirala of either I'ppcr 
Silurian or Devonian ag(!, but it i.s not improbahle that nscks of these ages 
will yei be ilisi'overed in the Plateau !'v<svince. 

CAR15()N'IKKU()["S A(iK. 

'I'ho collections continn iifSy spi^cies from slrala of (,'avlmniferons ;ige, 
much the greater jiarl of which are from I he l.n\ver Anl)i'<'\' (}ron|). A fow 
are from the Upper Anim-y, an<l a .slill less number from the Ibid Wail 
Group, while none are re.porleil from l!ie l.odore (Iroup. 

A large pro|)ortion of all these fossils are Kpei-iih-ally Identical with well- 
known forms in the strata of lb<! (/arbnniferoUM or ('nalnniasin'e period in 
the States of the Upper ^iis^issippi \';dlisy; and ;dl but \\\o of them belong 
to such types as wo migiil nalnrall)- e.xpeet to iind in the cqiiivalents of 
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t]um> Hiralii. Thrsr hvo l)c!.rii;r i„ li,,. iw. ;\vucvn r,v\nicuv(')y Arehimnles 
;ukI Amph'j-H^, \hv \Wmi-r of mIhcIi, csiKTlally, Ims hci'ii iv;|-'ird,..l as nii 
(jxcluwivoly iSiibcJirbDiiilbroiiH goiius; iind \vA \\\v\ arc I'ihiimI in llir l.mvcr 
Aiibvoy Group, nearly three thoiifiaitd ("ri'i iiliovc ilic l)a!;i^ oi' (lie ('arlxmilcr- 
ous series', «nd also nbovo, and miiifrlecl \\\.\\\, l-ypew lliai have nni liltlierto 
been found in sirala w) low as tho Subcarbonilbroiis 

Few (lY iiDur of (he fossils of tlic collections arc ol' ^m-h a cliarac'h-r as 
to SHg!J,-es!! I.lie Peniiiaii aj;'<' of ihi' sirala rrmii wlilch thoy wei'O obtained, 
not oven Ihos!^ oK \\\v, l'])|)cr .\iibr{'y ('ii'oii[), I biive olwcwhoro shown* 
that tho prcvaleiU'c nf ciTinln Ivjics wlii.'li hii\e hern reb.'d upon lo prove 
Ihe I'evniian nj^v i>l' ihe sirala rontainin;;- tlu-in inas be fine li. pri-iiliar 
pbysiral j'oiKShioii.s, and 1 therefore regard il as ikiI imprnbalile (tial i\m 
thiir of I lie I'crniiaii p<a-li)d may bo roprcsented in ihe I'laN'aii !'rii\in<-(r 
by the Upper Aubrey (irmip, ahhon;;1i (he diMti!i;;-uisIiin;;- l\ pes arc waiil- 
illif^ there. In view idso oT the inlxinri' which wi! hnd, nf Cai'ltonifci'ou.s and 
Subcarboniferous types in ihc saiitc sirala, i! ;-cenis ].riil)ahlc ihal lli<: lime 
or Ihc whole f'ai-b.inileruns a;;v. inchidin.r ils ihrce periods, Hn\n-M-\nm\l\-v ■ 
oius, Carbi.uiicnius, -and ['eriniaii, is cullcciivcty reprcscnScd by llie Ibur 
groups reeogiii/.ed in tho, I'latcau I'revincc, 

"ft seems probalde, tlicrelbrc, itial, ahlinii;.-h .some Incalifles in \evada 
. and ironhnia have CurimliodcdlieciicHisDi'alnios) cxchisi vdy Sidicarb^ mi fer- 
OUiS types, wo shali not, h'^ a rule, be abh> hi dclinc in lliis vei;-ii)n. ihc ihrce 
periods into which the af>-e is diviih'tl in ntlier )iaHs of llic world, Il scians 
idsn proba5)k> thai nn divisinns oi' she ('■aHKudrcmiis shvila nl* tin- [>lalcan 
Province can he nKid(> liial xul) rcprcscul ...vnhijrieal jicriods, uTlhh'fhied 
npuH paleoundo-ical o'nunids, ciilicr cnrrespondln- lo thos.. ah'cady eslah- 
lishcd in olber parts of ibe world, or dill'crin;;' from fheni. 

MHS()7,{)I{; AdK. 
'I'KiASMu; i'i';i;i{n). 

Some small collcclioi^s ot fossils whi(di possess pc(adiar int.irest wen- 
eollccl.'dby .■\lr. Iv K. Nowell, in 1X7 I, from llic lollowin;>: localllics in I 'lab: 
Al 'I'e.piei-ville; Xlv-m Hlv,a', snulb of 'l'o(pi,a-villc ; n<Mr Worlunan's 
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rancli, ton iiiilos cast, of 'I'oquorvlllc, and :\ho iwo iiiilos west of i^aiiah. 
'i'iioy wero o!)taiiic<l d'om llic Iowit i>i)vlioii ui' \]h- Hlnii;yiini|) (ivouji, 
tholowest, group !^r'l'n;!s>4i,. strain i)i thu Plalcan l'voviiu-o, Tlip siicciinciis 
aix! all very iiuiK'rloi'l, hul (lu! i'oHowiiig ji^cncra iiavc> lu'cn iwogiiiwil : 
Pcntacrimis, Ithynchonella, (Jamplonecfca, tmd Mi/al'n/". Ilfsiilcs llicsi: llu'i'o 
were fragnionta of otliw conchifovs, tlic g-eiici-u: rdididim of winch arc not. 
ri.M'ogiir/al)lo. 'VUc, spodinoiis of Penfacr'n/i's cdHsisl. oiiiy of joiiils nl' tl»! 
coUniiii, like Ihow or I', aslrrhiciis Mrck am! Ilayden, ^;o coiiiimni In liio 
Jiiraiisio Htnita of IIk' samciT.vii.ii, and, iialccd, ,socm intdisliiiKuisliaiilc rroin 
those of that sprclfs. So An' as can Ik- deli-nuiiicd, llic [Va";niriiis ot llliipi- 
cflOneUa maybe llioso of iho Jurassic, it. (/luilliop/iora -Mwk, and ihi.sc of 
CamptOiiedes may belong to any one ol' fhc sc\i'ral s])C(ics knouii lo cxi^t 
in the Jurassic stnita. of the I'hitcaii IVovince, In .;hor(, iC iJic (■(dU-c!loiis 
had liwii })larod in my haiiils for dotcnninalioii, wiilH>ul any slalcineni oC 
llK-ir.stralioTnpJdcal positii)!!, I ^^liould liave MawmI \\u-m. lo liie Jurassic 
period with no other doiibis llian tliose siig-jv,.sted Uy the iinjierfeelioii of ihe 
specimens. If tlieir Htratif^raiihical posilion is fomictly reporli'd, which I 
know no reason to doubl, it seems eei'lain that the strata I'otilaiiiinjv ihcTH 
ought to bo referred to tho Jurassic rather than lo llic 'IViassie pei'ioi!. 
Before sneh an imiwrtaiit <!onelnsion as this Is readied, iidwevrr, ii will lie 
neeesisary to second more perfect and com])!ele collectiuns. 
,)UKAS8I0 PHHIOI). 

Twcirty-sevon spceicN haxT heeii rei'og'iiizeil aaionj;- l)io Jurassic fossils 
of tho coUoetioiis, at least four of wliicli -.m- new. Willi Uie exceplion of 
two Echiiioderms at! ihe spi'eies are HioUuscan. 

Comiderahle interest allaches lo Ihe facl \\v.\\ ;t sjiecies of fuin has 
been oblaiued from strata of this perio.l at Maudu;.' ( ^or-v, I'tah, iiidicaliii;;- 

'\'\m'. Ikel is also of still furilier inferesi as iiidiealin;; llial iIk. fresh water 
m.dluscan lypes which hecnine so jirevaleul in ihi' TiMliary i.eriod were 
introdiieed early i» Mcso/oic lime if m,i helore, 

(.iKiCiWin^oiiH iM-;i;ioi). 

A iniieh larger imiiiher of species, idl of which are molliiscaii, have 
been oblaiued from straia of Ihe ('ivtiiceous than fniiii lliosc of any one of 
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iho „i1ht iH-rimls ,v|rrt-»(.iil.vl 111 ilic <'(illcclinii». 'I'liv niliiv iibsi-iu-i, i.f all 
m1inll,lli! and innllii»<H.lilwill f]Hm-» fmiu all ilic Civlacvoua I'ullrclliiiis is 
.jiiilc ri'iiiarkahlc. All lour c.f ill.' j;'''""!'-- "I' -t""" >"''■• ■■■■l'"'^''"!"-'! i" ll«' 
.■ollrcliniis, lla.si' rn.ili ill.' Iliain's K(,rk ( inmi, c.iilaiiiiiiir 111., sllialli-sl uiim- 

'I'lic iiT.illi.a as a viil,' apiirar .- s,.|,iiralisl liy ;;,hhI pal, l.il.i.al.all 

as«Tllas]iliyairal|.|iaraia.aisli..a. Tli.is -ill,' I haul's I'-.at aii.l Siilpliliv 

Civi'k (;iiai|,,-., liirai'Var, ail' .similar, aii.l llie .lii i.lili.;- liii.' I«.|iv.sai ill.: Mall 
W.'llsaii.l I'.iilil ,.r liiM'ks (lraii|isa|.|iaars l.i he iiiilislin,a as n-ar.ls ;;viiari.i 
anil I'annly ly|«'si lail, nalll v.TV fi-iv is\ri'|,ruiils, ilia spai-las liavn iiol li.sai 
I'.illii.l I.I pass IVuni una iirinip til an.illi.T 'I'll., rxrapliiiiis lliiis lar n.ill.ssi 
ar.i Ihns.. of spark's llial liava a v.-ry will.. iixaioTaiiliiral as wi'll as an nil- 
usually iiival v.mi.ail raiip-. 

■n,a llnny's l''ork anil Snlplinr (,'rivk (Ir.iups, s„ lar as lliay liav.' Iiirli 
(•sainini-.l, appear l.i liava li.'cii wlinlly .i|iaii-saa ilap.isils, n.i jisau'ra ,.l' 
l.rarkisli wali-r lialillal, iixr.'|il (M,;;i aii.l .lar,,,,;,., wlii.'li am als,. .,prii-s,'a 
loriiis, liaviiii; li.sni .lk.-.,v.av.l in any nl' ill,, sirala, 'I'lia Sniphiir (.'r.a-k 
(.Irnlip is als.i ivmarkalila Inr nailainiii.; n.'aili all ill.. (.Valaraolls (.■.■plial,,. 
piiils uf llu; .■.illa.-li.aia: ill.! .ally .■.vapliiais b,.in_,( a s|,.Tiin..ii of Dcicijliln 
„mli:-: .Say, IViaii ilia Jialt Walls (ir.aip in Ika Millay .il' liail (.'ra.'k, Clali, 

Salt Wells .Slalinn, Wy.niiin;,,.. 

TllC Salt Walls (iroap is n.,1 .ally ivniarknlil.. inr ils paiirily .il' C.pli-. 
alopods, hilt also In .•.iiisi'ipiain.,, .if iha fa.'l llril IV.ini aiiioii;i Ils sirala wa 
obtain tit., lirsl { 'r..la....iais fraslr-waiar f.irnis. l-A-aii anion;, ill., fossils iif 

.soma of ils mora ,lisliiiaiiv..|y inarillo sirala, \v(. olitain lairli forms as lira 
usually ioiilal in Ilia hraakisli an.l fri'sli ival.a (•r..|araoiis anil '['..rliary iliv 
|ins!ls of tlial ra;;ioii. Tlia carliasl of lli,. fri'sli or liraakish ivali'i' ( 'rala..aolls 
ilaposils lliat hava liai-ii ilisrovarail ill ill.. I'lal..ail I'rovlii,... ....riirs anion;; 

sliala of lliis ivniup near (!oalvilk., I'lali, a lorlimal.. axposnr.. of nliiall 
alibi'dad Mr. Meek, a \\'.\v \..iirs a;.o, sparias of ih.. "...iiara^^'iiia, Ci/reiHi, 
Pht/stl, Nerilwa, ite:, all liaviiia a r.niarkalilx ino.larii asp.'i.t; Iiut the slraia 
ivliich coiitaiiieil tlieni are inimailialely ovarlnid liy lliose wliirli emilahi 
/nwcrariiHSf (h-jnilicit, Anelrui-a, an.! .lili.'r .lisiiii..|iv..| v .Maso/.oi.. lorins. 
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'I'lic I'liiill iif l!..cks (ln.H|i is ,v,.|l icpivsciiK.il ill llii' ci.llisclioiis liy 
lii,.lliisriiils|,ci-i..s, iill,irwliirliliri!oillwHViii.-liil'ora<>l-(!iisU>n,i,ml». Anion;; 
llicn, aiv 11 r™- liiii.l shrlls, niiiiiy firsli-irali'i- »|«.cic.i, miil nil linl a few (if 
llin roniniinlin' liclon;;- In jjcnmra (,r known l.iiii'kisli-ivmnr liiiliilnl. I^'iirllici-. 
liliirn, snnui ,s|il!cic» (if lllcsn imiinililii;; I'cw iiviinrii liiivc licinl I'linilil iisMi- 
cinlcil with linirliJiwraliT i'.inns. Il thus n|i]Kiirs lliiil llin I'.iniicHy prc^ 
vailing maiim' i-niulilinns dvin' tlie rcgioii thai we now call llm I'lulcaii 
I'rovincc lin!;aii In ilraw In a ijloao oavly in llin ('|nich ic|iicschIci1 Ii)- this 
gfoii}), and had well iiig-h coasod at its dosn. 

A srcmd innslraliiin of this grailiml change is iiicsciilcd hy Ihc slialii iif 
Ihc I'nilil <.r Hiicks Orniip al I'lijicr Kaiiah, I'liih, where, Inward llie base 
(if Ihc scries exjidsed, llle fossils iirr ninslly marine; uliovc these a ;;r(-ater 
proiiortiimorhrackislewillia-riirnisarelnlrodueeil; still higher ii|i fresh-walcr 
foflllK llrcvail, and the n|i|iec sirota eiiiKaiil (inly fresh water anil land sjiclls; 

th(ide|)osil!(ni (,r all lite strata luivin;; eviihaitlv 1 ii cniiliinions and nniiiler- 

raiited. 

Anion;; the more interesting i.liservalions llial have hisai nindc in ivia 
lion lo Ihc iivsh « alia' and land shells of this cpocli of Ihc Crelneeoiis |ierio(l, 
are llioso eonccniiiig the great diller(iiliari(ai (if types thai liail lliiis early 
taken place. To so great a degroo had litis diflenaiiiatinn then attained 
that the species u! Ihlio, IMic, /'/»/»■«, &<■., seem lo hai-e liecii as (li«isilled 
and well developed as they ai'c al llic pres(ail lime. Indeed the s|iecics ol 
these genera arc so clnscl\ like siaiie of lliosc now llviiii; thai they need 
(mly the fresh cnndiliiai of rirent slii'lls lo remove all suspiiaoii of their 
;;rcal an(ii|nily frian llie mind of the casual iiliserviT. 

After the fnregoiltg Ktatenuails colic(a1iili;; Ihc fainial cliaracl(a'islies ol 
the I'oiiil of h'ocks Group, one nii;;lil naturally ilKpiire for ihc reasiais that 
have led lo ils refcreiiee to the Octaccons rallier than lo the 'IVrlinry piaiod. 
l.ayliigasideallconsiderali(aissii;r;;eslcd liy Ihc vcrlchralc and lli.rai remains 
thiK luini lieiai collecled from iisslrala, the reply may he liricly slalcd llnisi 
■riu'rcisuo phvsical l.reak lielw-ccn this ;;T(iiip and Ihc Sail Wells ()r(ai|i 
helow it. Us sirala eoiilaiii al least three species of limccramns, wliicli 
.;(aiiis has m'Xi'V be(ai known in siralaof later date ihaii Ihc Crclaccons 
lieriod. Oihmlalm-^i.^: a species of which has lieiai ohlahicd from near the 
sumtnil of the ;;rollli, is rc;;ar(lc(l as a (Irelaeeoils .;eiias; and in view of llie 
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facts before rfalcil, llial laiiil and IVcsli aial broclusli nalcr niolliisks nri. 
coilljinrativoly vallli'liss as IiuIIits of (ho pnssapc! of };i.olo;;i,-al tiiuo, llu! 
presence of no known forms in its sli'ata forbid ihe rclireiK-o of lliis oroiiji lo 
the OretacoouH porioil. 

oknozok; ACif:. 

'n':lrrlAli^■ n;inoi). 

'I'lic collcclioirs nf 'IVrliar, fossils coniaiu sixly s|ioiacs, (•xrlusivc of 
those that wore obtained from locablics laijcnul llai limits of llio I'latoan 
Province. All of thein are either brackish or fresh uator spinics; llie only 
truly nrarinc foriils of Tertiary ag'C bein^- those oblainiMl at Hijoa Hasin, 
Colorado, which liave ahva.U boon oolicoil, and, as Ihoy ar," ids,, di-scribed 
and catah,.;n,sl on followin;;- ]]a;;es, Ihoy will ool la. .•onsiiloro.l in Ihe fol ■ 
lowing g-cnoral rennirlo;, whiidi are inlonded lo a|.|ily oalioly tf> lliat po|-|i(ni 
of the Frovhice wliieli lies m.rlti of ihe finla Mouidaios. 

One-half of all tlios<. s|Hs>ies wca'e oblaiiieil fmm the liillor Crook 
Group, tho lowcsl itronp of llio 'fcaliary series, 'nds diirerence io llui ri'l- 
alivo alnnTdanco<d's|),s:ies in ihc diriiavnl irronps is of course due priiLaoaly 
to the coTalitions under wiiicti the sjiecies Jixisi, init evidently in lare-e part 
aiso to the very inmji ..naMer .;eo;;rapliical eMenI, as well as jrroatoi- lluck.. 
nes.s, of this g-roitp than of an\- of \ho others. .\na,u;;' the prioan\ roodi- 
tioils referred to, an oh\ions one was, lhi. naninuaiuo oi' llie Iji'aekisli 
waters, so coannoil in the last e|]oeli i,< Ihe Cnaarisais period, into the (irsi 
epoch of the 'I'erliai'j in some localili.-s, altlaa|.;li llmj seem lo have !;iveo 
place l<i wholly fresh waters in other loealilii's bcd'ore Ih.s eliise of ihe Cre- 
tnceons period. Collections have lajen maile Irene these hraelii.sli walia' 
Tertiary strata at lilack lintles, I'oinI of Hocks, and lioek Kpriiij;, all in 
the valley of Hitter Creek, Wyoniini;, and wlieiv Ihoy reach a thickness of 
from five to seven hnndreil list above Ihe Inse of ihe 'I'erliary .scales. Tlie 
spooionarochsu'ly dislinci from all laliers, eillier cd' (Ids ,M' ally of (lie other 
Tertiary p-OUJis; lail il is not lo be denied llinl, allhoiieh they are also all 
.specilieally distincf from any of tho siweies fouial in ilie mlderlyin;;' Point 
of Rocks (ironp of the f^retaeoons period, tlna'c is a iirevalenl sirnilarily of 
ty|>e laawcen the tbssils of the Ino jjronps that is a]i)iarent npim merely 



Hosted by Google 



liraukisli-wnlw 'I'cTliiuy slrafii, iiiiil it is imiliiililu dial llic iviilns in wliic-lL 
tlicy WCI'O doixisilicl wiiv invvinusly ciil iM lidiii llm ()|n.!i sra, hu( )i'l. 
rutiliiihlf? to a grcaf dcj;r('i; lliciv liinucf salliass, '['he ;;i!iK'!'a flms tin- di^i. 
(■(tvcix'il an; Ofilrcri, Aumnia, Vorhutit, CorhkvMi { Lcjilr^Hu-H), Oyrcmi {Vderi- 
I'uta), and 'NcyUiitu, liL'sideH the mora exclaKi\<>lv IVisli-wator g:cnei"H IJuio, 
(loniobtwis, Vivljiaru^, 'I'ldoloma, and Leiophi^i'^ 

'I'lic (iiial clLaiigi; I.) a nliolly fresli, from l)in liiacki.sh \>al..r i-diulili.ai, 
M-liich was iievcM' Ic. \,r nwinia'd, was so sn-ailaal llial no jiliysical illiriTon.-o 
ai.pcars in llii- sinila acrniiudali'd undrr liolli caidilions ; l,nl Innn and 
aflor tliat diango a iLiiil'onnily of niolliiscan l\ ]io |axwaili'ii lhnin;di all iIh! 
Sllbisetllieilt opocha oi' lla- 'I'oiliaiy jiciiod, as F(]|>ri!scnti'd in flio I'latoau 
Province, that i.s roally irniarkalilr. jl is osiiccialty so it, as j'roiosso!' 

Poivcll lias sugj;oslod from slraligrapliical i sidnallcnrs, Ihisc I 'mozoic, 

grcHips reprosoni ilio wholo of what is ;;'cnci'all)- toiown as iho 1'orliar)- 
pcricid. Here and lliinv, at diirorcnl |.lai'os in oarl, of llic 'l\:iliury groups, 
OMopI Ihc lirowii-s Park group, «liirli, laa'aosr of its Irmvnnvss otdossils, 
is not in.'ludod in Itiis disrussion, a ii'W lorally rcslricli'd spooios liavo boon 
f.anid, ain(Hnillng lo a roiisidoral.l.' numlar in i1h' aogr.o-alc. lint |]rovail- 
illg- at nuniorons hori/sais Ihrongli all these groups aiior llic lirarkisli-ivutor 

gciicva Unil), Vil^ipmiis, and (ioniohn.^/^, whirli arc almost invariably imme- 
diately associatod and ahnost as invariabiy widiout other faniial assoriaiiis 
except occiisioually a htrge discoid PJniiortii:'. 

The Unios .ire of se\-cral sperios, wlilcli arc defiiud by iliaraiicrs sinii- 
Ijtr to those upon wliieii ari-i|ilrd rucrnl spucirs of llic gemis are <'s!abllMiied; 
hat I have been Hiiable lo disrriininalc n ilh cnliru siilisliuiion more lluiii 
one species each of ^V,>,;c//(/.s-;,s and f'/ri/iaras- among liicsc pre\ailiug' inriiis 
in the northern pari of the Plateau Province, from llui ti|i|)er pari of iho 
Hitter Creek (!roiii> to the lop of Iho liridgor Group, inclnsivo, with the |)ok- 
sible exeeplion of Virifurrn.^ ll'!/Mii/!>ffO>.';k- Meek, (rom the Hridgdr (Iroup, 
Tho /'towtejusi meidioneil I have usually reli-rrcd lo /'. .■.pn-luhili.. Sleek, 
bill in Ihe lliller ("reck (iriiup, especially soiilli ot llie fiiila Jloniilains, a 
vnrietv oriairs willi lower and broader volutions, in which resiieel il <or- 



Hosted by Google 



H() jN\-!':i;'n'ir.i!ATi'^ I'ALi'iox'roi.oc.v. [^vhhk, 

re«|iom1s ivilli llic ili'scri|,l!c.n cf /'. n<:l,r,rti., Jlcfk. 'I'Ih- ri,7>„m :niil 

aonmhmis I liavi', !il llir (oiicAviii;; r Iniruc, IvIliTc.l ix~i|)W(ivcly lo V. 

imhHliiKtfimim \\:M ^,. ixuA (:.l,:wm I hill .s|., i:<, f,i«l,<„h fiMluljfim Wivk 
(- CcrMiiiiii imliilosiim Hall) mid tl. Curlnr! CcniiiHl, an. ri-nmili'd iw syii.v 
nynis (if (:. Inera ; aii.l I'nim amoiu; llin iIkihsiuhIs „I' (.saiiL|.lcs llial luivi. 
iK'iai .■i.llridc.l IVniii 111,, strain imilcr .lis.-ilssiim, il iviiulil lir easy l.i iiiakd 
siili.clious llial, if CiiilKl «.,iaralcly, mmlil bii lali'il in iiiillrat.. all ,'<nlill 
iilimlicr 111' »|icrii'S, us iHirciviil iVmii llidsr iis llicy are liiiiii nlrli iillmr. 
I'V.rilillali'ly, Imwi-viT, llio .s|ieciiin-lis ill nil rases aiv si, iiliiiiiilaiil lliiit ulliar 

sok'Otililis may he iiia.li' sliiralii;; Hill iiUi.riiipiliilli. ;;raililli„lia l.clivi ill 

tho S|locic5(lia( luivc liiaa,, ami ,l,„ilill|.ss all (lial may yd !«■, lir,.|,oa,'il I'roill 
nxnoiig them. 

gOOg'ra|jliical ,lislill,,,li,,ii, viTliral raiiif,', lind liiiall iissmaiiliiili will ba ,lis- 
Clissed in a f'lilur,' !V]i,,rl. Il is, llaTaldra, siilliiaalii HOW Id siii;s!csl lliat 
theso forms nill invsi'iil somii of llir liosl oii|i(irliiiiilir« lor Ilia ziiokiairii^ 
liisloi-ical sliiily „r laaliiiii simaica llin.iiMli a jiraal lapse' of jrcoliictii'al time 
llial jiahaiiil.iliisy lias i-var CiiniislHal. 

Tliis remarkalili- iiiiiidmiily iik iiHilhiscaii lypi-s llin,i|o-li all llii! icitoiiis, 

niollllKca, Slieivm at tirsi s law Ui prcsaiu an iir;;lliiiaiil aii'lliiist Ilia sll)i)iiisitiuii 
that those CeilOzoia daposils iirciipiad llm wluila at 'I'crliary lima, wtiaii aiai- 
sidnvod aaly in valatiiai In ilia iiivailalirata l-aliiaiiis: liiil Ilia sliplil yaliia .,t 
frcsli-ivaUT liHillilsaaii limas in siirli ,aviiaralizaliiiiis lins alixsaly liaali shmvii. 
If raliail ii|Hm nl nil, lliair iiuidani aspaal woiikl snaiii In iiidiaala klla Tar- 
linvy lima only, ivliila, an Ilia olliar liainl, Ilia pliysiaal ainmaalian at Ilia 
lowasi !;rini|i willi Ilia nppallliost ,!;Tmip of (!|-alai:aiais slrnln is snail ns lo 
laavaiiadiiillil lliatllia farmaa raprasants Ilia aartiasi apaall ol Tailiar) lima. 
Ilasidaslllissaiia'al ,.r Ilia spa.aas foniid in Ilia liiiiakisli .ivafar layars 
nl Ilia Imsa of ilia liillar Creak Cnilip ala alasaly ralalad la spaaias fiaaiil 
ill similar dapasils in Slavaiiin and rallTiad la tlia Koaaiia 'I'adini-i liy 
.limsinn.- (.SVr ■' fossil,, lliiiiiaa .M,,llusk,ai ails Dniiaaliiai, Kroalian, iiial 
Blnvoiiian van Spiil.lkai I'aaisina, .Virrani, IKY I,") 
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(;i:Nl';i;.\i. oiit^lJrVA'noNS. 87 

I'.y c.iiiimriii;;' (lie hiv.Tliibrato hum of iIiom' livsli w.itci- 'IVrliiirv 
(lc|i"»il„ H-illi Ih,; Ciniiiv „|- r-xJ-lili;; fivsl, ivmcrs «,■ ,,l,>,.rM- III,, cunrc 
iilwlicc' rn.iu iilir roll.H-li.iiis „f nil iirti,4il,ncs, (■xcpl ,i s|]<Tic.» ui' ('„.,;, 
iiml Uu. inai'Hs (li«.,.v.iv(l Iin Mv. Clfliuni, ■|'lui i;.,l ul' Sh.lhwrau jivLu'ra 

Iniiiul ill timsc inn-iciil liilics i iparc^ .-Itiscly will, llm.a- (.1' llii^ si'mil i-sisliii;., 

AiiicriiMii hikes, i,nl«ill,sl;i,i.lili..- tllc liul iImi iIic lluriil ivii:iiili>. (if llii- 
Icnii.T !ii(li,.al,. II liii;r,.nii mill iiilldi milil.i- iliniiilc. llliiii iiuiv csL-ls in eillirr 
i.rilK. Im, rc;;i.'iis, 

'riiiia lar iiii well iliJliiril llimilile ilr|i..sils liiivd bcuii ilisnmTiiil, bill il 
is lirnbiibl,. Ilml llinse IVi^.b wiiliT s|iihii:s lumiil iiiiimi;.; braekisli wiiliT loriiis 
n.iisliliili.il piirii.m, i,r llie iiiiillusrim I'liiiiiir iif HviT,, lli.il lliracil iiilii llie 
iiiii'ii'lil lakes or esliinries, beeitiise lliey lire sjieeilieiijlx ililleiviil friiiii, mill 
lii„|-e vml.iiis llimi, llinse of llie imvely IVesli iviiler ile|HiMls. Tliis siiji-es- 

liimissupimniilby llie well kiiimii Iiiel Ilml llie Iliisemi lypes ofkikes iim 

lewer llimi lliose ,il' rivers, while llie iliirerelilimii.li is yel ereiiler ill liraekisli 
mill iji-eiilcr still in iniiriiie wiilers. 

Ill dosillK lliese reiiimks ii]iiiii (lie 'I'erliiiry |ieriiKl ii ,|iiesliiili iirises 
siliiillir to lliu one brii^lly eiiiisiileivil m llie el.ise nt llie rimiiirks iipini ilie 
Creliieeims |i,t!i«1, niiinely : \Miy bus llie illviiliii.ir lille helweeii the Mrmn 
111' llie 'I'erliiiry iiiiil ( 'ivtaeeoiis )ieri,iils been ilriiwli n-liere il is riillii-r lluiii 
m some boriziili lather aliiive or below il ! 

'I'lie aiisw-or is llearl^ tiles e iis in llie foriHer ease 'rliere is no 

libysieiil llreiik in llie ( 'retileeoiis i.trala, friiiii llie bai.e of the MTie» to the 
lo|i 111' Ilia ii|i|ier, or I'liiiit ol' lioeks (lriili|,, al wliieli horiz.in there is at all 
obi-erveil |liiillts, eMeiiiliiijr over a lar.ee ivifion, eonsiilerable aiieonriiriHa- 
liilily by erosion of llio lower strain ol' llie Hitter Creek OroO|i, mioll the 
upper strata ol' llie Point ol' lioeks (Iroiip, 

The sepiirali ' the two perioils, as represelileil by llie slrala of llie 

I'laleait I'rovilire, is a pbysleal rallier lliali a piileoiil,iloe,i,-:il one. I'poii 
purely palcoiltological jjToiiiiil il is ililliriill to iiulieale preeisely where the 
line sliouUl bo (hvawii, bill il slionlil eviikanly be somewliiav lusir llie on,, 

illiliealed in Profrssor Powell's se.^ r Tllis iHaiiir llie ease, anil il Iksii!; 

ileeessarv In ilriiw siieli a lille, ii is more lalioiial to draw il upon a line ok 
a iilivsieal break lliaii Ihnnirfi eonl'orniable strata eiiliiT abio,. or below it. 
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iNvi-:i;Ti':iiHA'rM i'Ai,i':{)N'r()i.O(iy. 



OA'I'AI.OGIJK OK Tllli; FOSKILB COI.IJ'XJ'I'I';!) liV TIIH 
VAJUOUH I'AKTIKS h\ Til H Kll'll,!) DUIUNCl 'I'llK 
YBABS 1808 TO 1875, INCliliglVI.;. 



CAK'HOXlFHIiOlIS ACK. 
(;Al;r.().Nii'~l';s:<)i;s i'Ki;i()l>. 



1. CIhii-IcIi-s milkponuTlK Trooal.- (iy|,suin Caiioii, {'(]],. riiil.i liiviT, 
litiili. TIk! wppcininis liaic llicii' HNiraclcTs „),.<-ur,al l,y sili,'il[c,i(i,iii, l,iil 
tliuy il(Hihlli>ss li,.|„ii;;- 111 (hiH »i](,Tiw. Il alao ociaica ill llli: l.mviT Aiilmiy 
Groni). (8(10 No. L) 

2. Sl/nn/joptiiti luultulknuata ^lfCli('Kiicv.--(i y]isi!m (.'anuii, OoldraiUi 
liivor, Utali. 

3. C(imi)i>iihf/lliim ?. — Cntarac.l (^anoii, I'lali. A liiriii' s|)(!<-,ics, 

iivrger tlulli 0. iorf/tiiniii Owfii, tmt tlie sin'iiiiiieiis aic liiti iiii|KTr(M'l i'or fitll 
Hpocifu: description. 

ixiwiat AriiiJEV iiiidlii'. 

4. VlnirhikH »n7/,7«„',/«;«»'IV(i,i»l,^S|ilil lliaiiilaiii Oaiiiiii, Oroini Ifivor, 
Ulllli. AImi oblaillril ii'oiii llic liial Wall (;n,ll|.. (Kcd Kii. 1,) 

r>. l'-isli,l,iK„v A^.(:,iiillui:ina' 111' (iraliil and C.recai Ifivi-rn, ilhili. 

Wcalhnidd siicriiniais. 

(!. tt!lriu;jn)M-u -■ !. Ocnilliuaicc (iC Oniiid and (ircai Kvvim, 

IJfali, Hlieianieiis iHiiisistiiij;- ol' rallu'r small, (laffaiicd, iir subs|.iierinal 
masses. Tubes smaU and niiicli disinrlcil, lail iniiicrracl li\ silirHifntioii. 

7. Ampkxiis zaplimdifijmi.s Wliilc. Niar K.ctiu I'aik and at Split 
Motiiitivin Canon, I'lali. Downaliod on a ibllowinj;- |>a;;o. 

8. Ixplmptii/llnm iinlifaum JUChcsnry. .("onlliionce ol' (liaiid anil 
'Gl-cen IfiviTs, Utah. Oimraclers- more nearly j\ |aral fliini lliosa ol' \\m 
Variety culled SiiHi-iflOfti found near Santa I'V, Niiv Mi'xiro. 

9. I.illwslnlhll ?— YoiI<, t.'lali; «-e»l lia«- ol Wasalidi range. 

1(). Aai-aihirk, ?...-.S,,lil Jliaiiilain (.'am.n, (bvni I i i \ or, lltab. 
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11. Ardum.ldtuh cralh Wliih-. — C/unihu'iicc of (iiaiid and Ovwn 
liivcjis, Utah. Dcsci'ibud dii « fcillinviii!; piigii. 

12. ArclmocUm-is Irutlijtr Wliilc.-. ■Coiilliuaitci of (iiiipid iiiiil dreciii 
Ki\'crSj (Jtnli. Spociiiicns wmsi.sliiig only <>(' iiiipiirfcet spines. 

I;i. J'kisocrmiis tifptts Moelc and Woidicn.- -{'onlilK'nco ol (irand and 
Grvm Ifivei-M, Utah. TJU! lype speciiuiais ol .Muck and WorMuin were 
(il]|aia<>d Ironi tile ('oal-nieasaies ei' Illinois, and consisted only of calyces. 
Ouis shows alioni Iwo and a half ceidimeters hi length of tlio anns, each of 
which consists of a donblo, interlocking series of pieces; Ihe arms wlien 
closed lying so closely together as to leave only a linear suture! I)et\\eeji 
them. 

M. H':ujilii'>rr(Hi/8 (XiyhvniirinK .Mix'k and Worfhen. — Conthnaiee (d' 
■ (Srandaiid (ireen liivers, Idali. 

I,"i. I'.uimhnniuux i,lfjl//hmv< V/]ulv.- licndl r.v u( Grand and (Iroen 

liivers, iriah. Deserihed on a lollowin;; pagi-. 

1(1. Prjii/pom .'.- ("(ndiniaieeoftiraiid and Onsen liivers, I'lidi 

.\ large s|)ecunen, having nnnsually large I'eiieslrules. (ll)verse sidi. lady 
.sliowir 

IV. /•'cw.vWto .'.^^Xear ImJh) Park, I'lah. 01, ver.se side only 

shown. 

IK. Airlumnle.1 1— Near Kelio Park, Utah. ,Sp(seiniens ecaisi.st 

of two a.xes (ndy, one of whirl] is dexlral and ihe oiher sinistral in ils Nohn 
lions. 'I'hey are, lioweV(a', liolli ref.a-red ne s|nTies. 

li). Disdiiu .'. -Ilee liive I'oinI, n,-ar I hmseslioe (,'anon, I'lah. 

A single lower valve. 

20. i'rmhidm pttudaliw .Martin.- ..L'onlluenee id' Grand and (ireen 
Hiveis, Utah. 

21. /')a(l/i<:(i{.^ hnijhjitum Bowei'by .'. — Near Keho Park .and at Ihe eon. 
Ilnenee of Grand and Green lii\ers, I'lah. 

2-2. /Vorfmte »(«;«» How eri.y!- -X'l'ar lieho Park, Ulah. The specie 
mens consist of lias ordiHar\ .\rueriean. forms n,enerally referred to thid 
species, hot are proh;di!\ disiim-1 from if 

2.1!. Pmlacljw aixlulm \:n:- \ear [-'.eho Park, Idah. lake No. 22 in 
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;)0 INVI'JirrKnHA']".': PAIJIONTOIXXIY. \w,<m:, 

essciiliiil cliiinuicrs, cxi'eiil lliiil (lie radiiiliii]( cnstii' :m: ivdufCHl in size (o 
tli.ll (if iiiiscl siriiv. 

i\. /',v,,/»r/».v /■,Y.«r»;,.MM Xonviici.l. ■ (.'niidiieira- or(ii"iiirt iiiid (inrii 

liiviTs; Clilli. Mniiu. ,,!' ihc slK'l'imciis |]„s,a'ss llu- 1 li.nu iiiw ot s|,iii(.s ,„■ 

nodes iipoii llm vuidval Viilvc, like llii.si' ivliicli I Ir. X.nlKTry iiiunril /'. 

25. l-mlneliis s,„,;r<i:inl,!las Mmlm.- ■(■(mlliiciHs. ol' (iiiiiid and (Invii 
Rivers, rudi. All llie esai.iiili-s ure c.f llie variely iiiiiiied /'. l.rKi} },y Dr. 
Xeivl.eiTx . 

L'l;. I'nilm-lm, Xcli,-iim,!.h Owen.- ( '(iiillueim. oi' Ciiiiid and (ire(!ii 
liiv.Ts, I'lali. ' 

21. Prmllidit^ miirinilns N'onvcud and rp'allen.- Near ICela, I'arii, I'lali. 

:!;i. /'minrim m«llislruit,i.-< .Meek.—Ci.iilliieiiee of Oraiid ami Crecii 
liivers, l.lali. 

2!). VImiclcs j/muiilifim Owiiii.-^'oiillnenee of (ivaiid and Orc-eii 
Rivers, Utah. 

30. Clmicles ph,llin',lu W'liile,. -Xisir fada, I'aik, riali, 

;il. ;;r»,/>o;»7i-.5<77VW,7V I'iiilllps.. Near lirli" I'ai'liand al llie cmi-- 
llucneoof (.Iraiid and Green liivers, llali. ll also oiaairs in llie Ciiper 
Aubrey Group. (See No. 4'J.) 

32. MeeMk drialocostula <:o.t.^^(;i.nlllleliee of (Irand and (li'iaai 
River.s, Xltab. 

33. Sinrhjem mUmiii Hall.. -Oiiillnelna- of (Irand and (Ireeii liivers, 
ami near Kelio I'ark, I'lali. Oeenrs also in llie I'piicr Aubrey (Iroiip. 
(See »o. 50.) 

34. S(jir/:fe-eo/»mi(re . Morion.-^. Coiillnenee of (irand and (ireeii Kiver.s, 
1,'tali. 

35. S/iirifo' «m*{/)ue/,(«;/n.s' Marcoii. Splil .Monnlaiii Canon and near 
Iselio I'iirk. I'lali. (leenrs also in llir l'|i|ier .\nhrey ( irmii,. (Sei. No. .",1.) 

.■!(1. .Vje'riAvi'ee/Cr/rfi'rfciwi.sMliniiiard.- (,'oiillaenee of ( irand and ( ireeii 
Kivors, Utah. Oeiairs also in tlie I'lijier .Aubrey (iroiip al llie same loiadily. 
(See No. 62.) 

37. Ai:ii:iil„i,rrlr,i itiritlnlalh Sluiniard,-. -'I'lvo miles al)o\e lleljeiiew, 
Utah. 
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;iS, .]l,,(,r,„„- .', CiiilliicMi,',. ,,r (iraiid mill (iivcii liivcsre, (ihili. 

■I'll.. .i|i|.Hiiiriia liiiM. 111,. as|,(rl of ,17. ,vy /.,-,-;,«rf,w Mili'li mill Wiirllicii, but 
nil ol'llii'iii linvc li.al Ihmr Imiks. (Hrc \i,. ,"i;l,) 

;):i, .l//<.,VM,<. .s,ih,-,„mllii Jli-iik mill lliiyili-ii.' CiiilliiriiiT ol' Craiiil 

1111,1 Cnvii liiv,.v«, i:i,lli. ■I'll,: |.siini|ik>s iil' ll„. nilli-i'liiiii ii-iv,: ivilli lli.wi 
of llils s].i„m.« rniiii Hi,, lypii'iil liiciilirii's, lis .riviiii liy Miiek mill lliiyikMi, 
iliid lIliM nisii iijiTiT viTV lUMrly willi tliii ilca,Ti|ili,)ii mill (ig-|liTs ];iv<.|i by 
j)r, \ii,vb,.nA iilM. ,„,,«,•. 

10. ;■;,/,«„»,/;« /!»;„ <,«■„//,„.«■.« Jl<-,ik..^-(,'i.iilliiiiii,r ul' (liimil mill (iiw-ii 
UlviTs, Utah. 

'Ik Pteuniphonin — /. ('niilliii'i'ii',! nl' (Iriiiiii and (liyi'ti b'l\,irs, 
Utali. Tlic Hpocie« i« |iriibably iiriv, bill llui s|ii','iiiicii8 arc l,iii iiiiiii-rff,*! 
for full ik'snlplioii. 

12. Scliho'lns ll'/nr/iW Sualloiv... .(.•i.iilliumM. of (.Iraiiil ami (Iririi 
liivims I'lah. 

111. Ilrllmiphmt • --.'.- <\iiillii|.|i,m of (Iraiiil and (liciai Hiviiw, 
riali. 

11. /■.>»,//,/«,/„.< — - .'.--(.',iii(lii,ai,.oof (Iraiiil mill (imiii Wivm, 
riali. ■I'liii .<|i|.,miioii,< an; liii|i,Tf,>iil, 1ml are proljably llio.-,: of /•;. Iii:,,.« 
Wliltf. 

■ia. J'lciuolwttirna ,:,rel«ii X,'U'b,iiTy. -Coiilliiimi'o of (li-aii,l mill Civim 
llivora, Utah. 

■Ki. NidkaiKis riuuej; Wliili..- C'oiillmiiua! of (Ivmiil mid Ore-oii lilvcr.s, 
l!lali. Drsi-riliiiiloii a Inllowiiiji' pajir. 

Vi. I'lnlliii.mi- ->. Ni'ar Kidiii kiirk, 1,'tali. 



■bS. Dhdnu - ■■■■■?, I'.roliiv,' I'l.iiil, iii'iu- II, iis,..di,i,! (41111111, riaii. 

VS. ;/«,„;»,.,.,7,« ,,■,„;*,„ PliilllpH. .11,,. lii™ I'l.iiil, iH'ar ll,.r»,-sli„ 
Caiiim, riali. ( Iriaiiv also hi llm kowia^ .\iiliiTy (bmiip. (Ki* \,,. :n.) 

fiO. Spintlrm xnMilila I lall.^ .f!,'„diiv,i Point, iioai- I bmcslio,. (.'mioi 
l:tali. OiHiiiv.^ also ill Dm Lower /Viibixiy «voii|i. (S(T Xii. :l:l.) 

,",l. .S'/i,V;/w /,'„r/,7/«,o„/</„«v .Mairiai.- -Ikavliiv,. I'oliil, ii,-ar lliitscslio 
Oafimi, lllall. On, ins ill.«,i in 111,' l.„iv,'r .\iibriy (.iroiip. (Hull No. .'l.'),) 
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h'i. Hpirijh'ina Kmtiwkensis Slimiiavd.— Oonflucm'ii dl" raiul ami n;vM 
Rivers, Utali. Also occiii'R in tlio Lowoi" Aubroy Group nl tlui watim liK-alily. 
(Beo No. 3(i.) 

5JJ. M'yiilina ™-™^, — Oonflueiico of Grand and Green Hiveirt, Utah. 

Occurs also in tlie Lcuvur Aubrey GroH})"attIie «iiin(! iocality. ()See No. .'iS,) 
■A. kdmomliu- - .^- Coiillucnrc ol' Grand and (Jrern Klvcrs, Ciali. 

55. IhUvmpboii Moutfor(wji«^'\ov\\iK»[ and I'raneii.- -(^niilliK'nrr i.i 
Grand and Green l{iver(>, tJtali. '!'!k' wiireinicns ard iniperi'ci'K bul )ia\(j 
apparently the niarking« and otlu^r fliaivK'k'ii^lii'w oi' flij;- hjii'I'Ics as il ocrin^s 
in the Coalmeasnres or the Miysis,si|i|>i X'allcs', IjiiI llic sJirll i.^ evidcndy mon; 
elongate or less compact, 

56. JieUerophon cifbiiiHiriK^ ('ox, var. ,si(6y)«/j;7/wi.v \\'tnlc,- liee-lilvo 
Wnnt, near Kcho Oaiton and near Iv-lin I'ark, 1,'iiili, Also ai .Imiction 
Moimtain and near Dianionil Teak, Xorlliwe.stern (\,U)rad<). 'Hiis variety 
dUrer.s Cmm flie lypiral lornis of i!k' spccirs in ifs larjj'er sizii and in havJnfr 
tlial part <>[' lh<; last volulion, which is iilain iii (hr ly]m'al hIh;!!, Tiiarked 
witli distant, sliglitly-raiHiid papillae, arranji'cd in nnv.s corresponding- io and 
coiitituious ■with the revoh'ing stria'. 

MKSO/OIC A(;iv 



1)1. i'cittacrbms aslerisvtifi i\l.cck and liayilfni. — l^'laniinj.^ Gor;;-!-; 8anla ■ 
Clara IJiver, two niilcH below (inidock; Dianiond \'allc\'; Lower I'oiato 
Valhiy ; "White llillsi," «onth of 'iVelve-milo Creek, near Gunnison ; throe 
or I'onr miles south of Kanava, Litah; and at the \'ennilion Iloji-backs, 
Norllnrestern Colorado. 'Plio specimens contiiMt only uf joints of Ihe cul- 
innn, the only part of the species yet di.scove]cd, 

bS. Spine of Keliinoiil, too indetitiito for cither specifie or generic rei',- 
ognition. Santa Clara IfiNcr, two miles below Gnnloek, Utah. 

.511. JlhjnchoneUa gnathopliom .Meek.— l^'lamin;;- Gon'-c, Uiali, and Ver- 
milion Jlog-backs, Northwestern Colorado, 
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GO. nhjncUiirthi Munuv WhUlicId, A'cnniliou Ifno-baok^, Northwi^Kf - 
eni t.'ol.muld. 

f;i. (y4rmdri!jiimda\\\\i{(}.--{Amu\ Piirk iiiid Flasnino' (;<ir;.(>, Ulali; 
ami \'('riiiilioii Ilng-backs, Northwestern (Jolontiio. 

(i2, (htrm (Aleehf/ouia) pwciimhcns Whik'. — Vcrmilidti I l(ig--lKH-kg, 
Noitlnvcstorii (>)lonulo. Shell of moderate size, h*i-egii!arly evato in inar- 
giual outHiie ; inarglna coarsely dentate ; valves modevatel)'" tlilclf, usually 
attached by nearly the wltole surliuM; of ihe lower one. 

63. Camptonedes dygins \\^i\U\- A A)\\vy i^nd of l.onj;' \'iilli>y ; imsulh 
of Thistle Creek, Spanish I'\)rk Oafion ; {'\i\n-Y Kmiah; and tlircf! or I'oiir 
miles south of Kavuira, Ulali. 

(I'L CampUinccks hell/s/yialiis .Mei'k and 1 layden,- - -'lliree or fimr miles 
KOiilli of Kanara, Utah. 

Go. CaniploiuTlc-i p/atftsijhnius White.- -.Xoi'tli base of ;\<|iiarin.s Pla- 
teau, Southern Utah. IJoRombloH V. plo.tcs.-ia \\'liit(! in ilssinfaciMiKn-ldii;;'.-;, 
and C. Sti/fjins White in its marginal outline. 

GG. (Irrri/lia -■ I?.— North bani^ of Aquarius Phileau, Southern 

IJfali, Hesciiihlfs (1. M ontanaoisis Meek, bnl tlio a.xif' of the «hell i.s more 
oblique to tin; hinge-line, and the wing narrower tlian in that Mpecies, 

G7. Pimm 1'' .—Mouth of TliiKtlc (Ireok, SpaniKh Fork Oanon, 

Utah. Surface radiately rii>bed both al)ovo and below the nuidian angle; 

deyeription. 

G8. Mofliola HubimhrmtUi .Ut^ek,— \'('i-nnlIon llng-barkis. ^orlliwcstern 
Colorado, 

Gl). Mijopkor'm — ;.— IkIhiuI ]'aia<, lltaii. 

70. Trifionm Ainerimmt Meek, — Flaming Gorge, Utah, 

71. Trifionia i\ronkiminh-:/s ,\b-ck.- -Xi.rlh base of Aquarius I'laieau, 
Utah. 

72. Trifjoim Cotumii Uo,v.k and lla\-den.- - I'laniing Gorge, (Jtah. 

7;3. 'friffouia ~ — f.— Bania Clara K'iver, two ndles below Gimlock, 

Utah. 

74. Umo •Sleicanii Wlnie.-^FIaming Gorge, U'tali. Deserilx'd on a fob 
lowing page. 
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76. rriiiwielki ?■.— Isliuiil I'iirk, [Iliili. Sliclls riill«-r sm;ill cxlo-- 

rior nearly pcriVH, bill llu^ liiii;;,. i» iiiikiinwii, iiiul liicy arc r<-frrn;\ In lljis 
psniis imiviaiiuially. 

7(1. i;„fl:4r,lll',„ol<'olHhifm. 'rwo «|iaHi>s. Klaaiia;r ( ^a-ov: laalli liawi 

of Aiinariiis I'lati-an: !<(|iiare l(i|) Hiiltcs aasi hasr .if Aquarius I'laloaa, 
Ulali. 

77, l.'mlclniiiiuni Oi,«i,:/ri: -DiircaviH from No. V(i. Island I'arii, I'lali. 

7S. Alj/mlki .'. I! li hasa of ■nioasnial-laki. .Moaalain, Clali, 

7!l. h'mlim — .', -Vfliih! Hills", soulli oi ■fni'lvcanih. Cn-ak, 

iiKir GuiiiuBOn, I'talii and W^rinillou Ilia; faaks, \,allnv(.sl<.m (.'okmalo. 

80. lferili»«.'.' /Var//; Whins. .M.aUli ,.f 'I'liislla ( 'r..ak, S|)anisli Kork 
Canon, lltak Dasarilasl on a followln,"' |,a,».a. 

SI. fmldn-fiinu'il (,Vi//so,»»/.s...^.'rwo s|iri-ias, vary small, and lla' spaai.- 
maa» mnmasaas. .Monlh of Tldsila Creak, Spanish fork Canoa, I'lali. 

82. JSekllllul,-, aVa.sa.s llaak and llaydan . Island I'ark and f'klniina 
Gorge, Utllh; ami \erinilion I loi;d,i,eks, Novllnvaslarn Coliiradii. 

S:!. .d»iww«7r.sr(ir</(7a;;M\ .Hei'k and llaydaii.. .\ small fraaim-nl of Ilia 
iinier volalii.ns. \'iTniilioa lloa.l„„.ks, X,irlli«eslerii Coliirmlo. 

{n;j';TA(n-i()UH I'f; it loi). 

SI. fWrco (a7((/a««n While.- Ilaailof Waler-poakat Can.m, Soalhern 
riiili. 

Sfl. Cn/ljimi /';/<■;»',; Morion. -N-aar'IViii .Mesas; l'p|iar I'ina ( 'reek; 

near Lust Clianee (,'ivk: lasid of Waler poekel C ii and Lower ['olalo 

Valley. Saiulhera I'lali. 'I'he spealniana are iinmeron..., and .show ilie usual 
eshrmevarialions. Il oeanrs also in Ihe .'iiilplinr ( 'ivek (Ironp. (Sea No. ill.) 

Sll. I'jof/,/,,, l,rr'i„::ailli 1,'oeniar. . Lo«ar I'oPilo \'allex and soiuli hasc 
of.Moanl llillers, Sonlherii I'lali. Il oiaairs also ia iha Snlphnr Creak (iroa|i. 
(Bee No. 88). 

87. Jimg/jm puwjn-om lioami.r. .Ilaad id' ft'aliaspoekel ( 'anon, Konlli-. 
era Clali. Il oaeiirs also in llio Hnl|)linr Creek Croup, in I'lali. and iras 
ohlaiiaal from a loeality in Middle I 'ark, Colorado. (Sea Nos. 1111 and :'(!;' ) 
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SK: l>}}i<il«la hji'lnllmn WhWe, -llcii.l cf Wal,'r-|H«'kcl Ciiiioii, Soiillr- 
mi rtali. I)<'.<cril)c.l (in .1 iullmvliig i)ap-. 

SI). lw>i,',«u„K ll;in-lli Wliiliv -l.mrcr l'..l!i(.) V«lli>v ;iii(l I'ppcr I'ii.c 
Civck, I'lali, Di'scrilH'd ,111 a loll.nviiis; ]m;;<: 

:iO. /Iricirfa rri,,i,i'iji,nui„ KImiiuinl.. I.dwcr l'..lalo \:\\\v\ iiiid iiiuk 
H|>iiii;r, I ■(oh, 

!n. Caitti.lmirdes pkilessii W'Ulv, lliiidnl' \V!ilrr-|»ickft CiiiKiii, Koiilli- 

(Tll llilll. 

!I2. i:u,lrlnl,u„r<l C.iicliil,;-^, IjraiT I'.il.ilc. \':.llcv, I'liili. 

;i:i. CanlimK ^ !. I lead ,,r Walpr p.i.'kcM ■mioii, Houtlpi.ni Chili. 

,A rallirr lari;.! ™li»piii.ia» s|nTi('s, |imlialily iiaiv, bill lliii »iia(im(.|i» an- all 

111. CaiWikIu Ikirnf, .Meek and llaydcii.. Head of Walcr |icM-k(:l (^aliall, 
Siaifhern (.'tali. Tlic sparil w rolisisl only of ca^M ill ^altdsioiia. 

!W. Area .'.- -Head iil' Walia- |iia'k|.t Ci , K„iiil„.ni I'lali. 

Aii elongate speeiew, ve}a-esoniad <aily li\- a casl in t^aiidsioiir. 

sLi.i'iii:!; n,'ia;iv oiaii i'. 

Ill;, (hirni mlhjfsbl Cininid.^^FoliI, Kai liiMas wcsl r\ lilack IHiill', Cracli 
l!iviT, and Island I'ai'k, Tlali; Iwia- ol' lllamnn.l Peak and liaar \'cnnili.ai 

Canon, X.,rtli«a«lcm roUinido. Tin. siicnlincns iVoni llic Insl-iiai I lonalily 

aiv innisnally lai'sc am! a IV«- nf ill.™ ivniv roiinil liva, kill iiii.,.| ni' lliam 
ivcrn, as Uhlial, I'oiiinl atlanlind I.. iia;;nil1ils of l««,,,a,„v« <frA„a,.\. 'Clii! 
spcains oai.aiK also in llio J'oilit of .Kocks ( lioiip, Tlali, in Wnslnm Kansas, 
and ill .Middln I'aik, Colorado, (Sec Nos. l,^,il and :?(]li.) 

Hi'. (;nii,l,fi! I'ilclmi Jlortoii.-AiMr lllaak llliiH; on (iivcii Hiv.ri 
I'ppcr Kauai); rol.l. Ian iiilk^s nasi oC lilaak lilniV and Mink Kprii,;;, flail. 
It also oacaii-s in llio llniirys Kovk (lioiip. (Son Xo. N.a.) 

lis. /■;,,»r/;;,vi /r.TfI'vrafo lio.ama, rppar Kaiiali. and Haas ISlaidc BlnlV, 
on (.Iraaii IJivar, I'lali. (laaiira also in lloiiry's k'oi-k i:nai|i, I'lali. (Sao 
Xo. Sll.) 

nil. I'.-mmim i>:.,ulcr<--ii liocaiiia. Upper Kiiaali, Clali. Il oci-ins akso 

in lU-iny's I'ork (iiinijl, Clali, and ill .Miildk- Park, Colorado, (fine Xoa. 
HI. and :W:!.1 



Hosted by Google 



<J(S 1X\'KUTBIU!ATK I'AUeOXTOI.OCY. hv :. 

100. Imm-mnm ili-firmis Meek.- l-'oM t,4i iniliw wcsl of Bliicli BUill' cm 
Oroon Kivov, and Wiinil Park, Clali. V.mr. „r l)ii,iu,>iid l>ciik nn.l nciir 
Vormilion Oaiioii, N(>vfcl]we«t(;ni Coluiailo. i I accur.s also al (lie base of llio 
Point of Koeks Gronp, neav Coalville, t'lali; in we.sSeini KansaM, and in ^lid- 
aio Park, Colorado. (Sec. Koa. 167 ami ■>.():•,.) 

101. iMriini sitliiiwlain Hall and .Meek. I'luier Kanab and Thistle 
Creek, Utah. A speeies prohably idcadieal ivilli ibis ceeurs in ibe Sail Wells 
Group at Coalville, Clali. (Sei- Xo. 111:!.) 

102. TMotihth« MrH-ii WliiU-.. I'piKa- Kiniab and Sink S))riii!;-, IJbib. 

103. 7'«)«».s .sv//,™»i*«s- Willi. ■.■ -I'liijei- Kanab, Ulali. H.'serlbiid on 
a loll.nvbijt paev. 

101. Luaaliu cimciiinu Hal] and Meek. .Sink S|jriii;;, Ulali. 

105. Anclnmiruhki Wliile.- .U|>p.a- Kanab, l.ilab. llesevlbed on a fol- 
lowing page. 

106. Ancimm proUiiata \Vbile.- -(Ipper Kanab ami Sink Hprin;;, Ulali. 
Deseribod on a followin;? page. 

107. Tvmtaia llmmr,,,, (UmrMl- l|iper Kanali, i:iab. 

108. OmsioiK WIlilJiM: Wliili.. -lipper Kanab, I'tali. 

109. PsnMiamuiim \ilm,xr,„Kr yU-vk,nn\ llayden.- I'pper Kanab, 

i;i»ii, 

I 10. IJaciiliks muliis Say.— k'old l.ai miles ivesi of lilaek lilulfs, Creeii 
Rivorj Sink Spring, near Twin jtfesas, and rpjaa' Kanab, l.'lali. Oeeurs 
also in the Salt Wolls Oroup. (Sco No. b'lV.) 

111. Smplutcs Wamiti .Meek ami llayden.-- fold leii miles n-esi of 
Black Bluff, Greon River, Ulnli. 

112. Amimintes Wml,,,,,! Manlell.'. I.asi ( 'bailee ( Veek, Utah. 

113. Amimiiiles - .^- Kold leii mile, ivesi of lilaek lilnlf, Greon 
Kivor, Utah. Tliis species is of the ly|ie of .1. irw,(,,(o7, bnl lli<. volmioiis 
are pnnJorlionally deeper and the uinbilii us smallia' than in llial species, 

114. AmmmtUa ?.-.-lJpp<a- Kanab. I'lali. Specimens iiil|ierl'cet, 

but tllGy indicate a species (pliledilferelll Wnm any oilim-s in llu Uccruins. 

115. Bliclticcfas Swiillori Sliumard.-. I'piicr Kanab, Klab. 

116. Iklkom-ns ?.— Near 'I'wiii .Mesas, riall. 'i'lic s,ieciinclis 

show two rows of long doi-sal spines and a laeiiiilaled or lraifs\-erscl}- nndit- 
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latcd smfacc. Tlicy are so compi'i'H.si'd in sIhiIc tlin! iIk! chanK-ter of thi( 
coil \^ )i(i1 sIkhvii, and may, tliGlxlforB, |)i-(>bati]\- Ijcilon;'' In llir i;'i'iius Criorrrcs. 

U7. V/e/iwccms--— — — /.— -a|)iK>i-Kiniab, t'tali. A IVaginrnt, diiUTonl, 
from Ho. IIG. 

118. IMemnitefla --f.— Upjuir Kaiiab, IJfali, and Hiilplmr C'reric, 

Bear Kivor City, "Wyoming. The snecimciware inoro or !osk inijH'ifcel, liiit 
they cloaoly resemble, and nre pvobaiily idfnfieal with, ./L mucrmKidi, so 
common in the Crotaecoiis strata of New .)ci-.sc\. 

U9. Scrputu inlrim yNhM(!. — i'lipcr Kanah, Htali. 



1.20. Ostrca sokniscits Jlook.— Coalville, Lower Haliiia Cafioii, and near 
Fako Creek, Utah; Bear lliver City, ami llilliard Slafion, \Vvoiiiiii;v. 

121. Oslrea (Alectryonia) sannioiiw White. Wc^hcir Valle\ , near (\»a!- 
villo, Utah. Described on a following page. 

122. Ostrea (Atechijonia ?.— Near Indjic Cniek, Soidhem Utah. 

The spechnens are fragmentary, hilt l1io\' indicale an aniisually hyoi; species 
of this subgenus. 

123. am)}m f.— Coalville, Utali. 'I'lic sprcimensnn^ iiiipcrH'cl, 

but Ihoy seem to indicate a species materially difl'i'rctil fniin G. I'iir/ieri 
Morion. 

124. Anomiu ■ — — — f .— Coah-ille, IJtali. 

125. InQceramns prohlnmidicus Seldotlieiin. — Lower >Sa1ina (/aiion and 
Coalville, Utah; Jiear River City, Wj'oming. 

126. ImceranmS'— — f.-^Two mile.-^ nornnresiwanUVom HaU Wcllri 
Station, Wyoming-. 

127. Imceranms Gilba/i WhiU.v--Xear Las) (!hanre Cri-ck, HoiiUieni 
Utah. Described on a.following page. 

128. Avicuia {Pseiidopterd) rhyt&pliom Mi*ek.- ~-('oalviH(!, I'tah, 

129. Modiola {Brachydmks) muUilmigcrii ,Mi'ck,' {'oatvil]!', lilah. 
laO. virm Cod-mlhrnk White.— Coalvlll.., |;inl!, nesrvUx^d on a fol- 
lowing page. 

X^i.-'Aimrodon —_-_ ?.— Ooal\'il]e, L'tali. A rather hu-ge, elongate 
speeie.'*, re])resenfed onl\' bv a sandstone east. 
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132. I.adun siil„„„Mn Hull mill llc'l,.'.- C.iilvilli., Clali. A|.|imviill)' 
i.lclilir.ll ivilh llml s|«.(.i(.s. (Hmi Xu. 1111.) 

l.-l.'S. <:,mr„i„i nirlim M,vk nml [Inylm, .('oiilvill.., rtiiJL. 

IS.l. Canlhim snlrunliui, .Mdck.- Ciinivillc, Tlali. 

l;lri. Cumni (I >/.»■;»;.») .««,!> .Mi'ck.- ('iialvillc, I'lali. .\lf. .Mcck's 

lypcs were rii.ni llic Hull «rlU (:nMI|,, iMillililii' Crvi'k, II ■ liiviT (lllv, 

W'yoiiilii;;, liLiI ours, iillli(.ii];-li iuii.cL'I'i'cl, seem lo licldii;; In llic Miiiir spc, ■!.■.<. 

l;l>;. (•/;,■,•,,„ ( IV/o,-;/;,,,,) nrdu While. -IVpcr Kaiiilli, llali, anil llil- 
liillil Slaliiiii, \\ yiaiiiiiji. I li-sna 1 i lulli.wiii.i; |Kl.';v. 

l:!7. •nilhiu (AiTuiiiuiin) n„l,n,>:,s Mirk.. Ci.aMlli', I'iali. 

I.'IS. Triliiu, ,u„l,'sl,l y\m\i, CoaKilli', riah. 

i;!9. Mw-lmamwyh, Mcpk. -('MaK illi:. llali 

140. Corbida iieiiuitopliom Meek.- ('oalvilli', llali. 

1-U. (Jortiila J.^Omlvillc, I'iali. 

MS. Mnrti'sk .'.— Cloalvillc, I'tali. 

Mil. riiijm -:'.. Ci.alvlllc, Tlali. Our Iiii|kt1i.|'I i-xaiii|.lr iiiily 

ivus Inmiil. h was assoriiltial willi .slmlla nl' iiiiiriiir ly|K> i.iily, hill il iirvi-r- 
Ihiilvss si-eius II, pi.ssr.ss Ihr vharai'liT.s iil'il liai.i /'/,.;/.,». 

I II. Snil},,,! I!innm!,:,i IXvek. I lilliiinl Slaliiui, Wyoniili;;. 'I'hii typi; 
»|HTiiii|.li« iiC Ihi,. ..ipi.firs «(.rr i.lilaiiicil liy .Mr. .Mirk frnm aiiiiiii.o- hnickish 
anil Iri'sh wnliT runii i iinar (.'nalvllli., Tlah. \i. fivsh, or I'M'hisivrly hraiik^ 
ish ualcr rorinswi.ro foiiiiil iissiK-iiilnl wilh our oMnn|ilrs, allhoii.-li llic |!V(i- 
loiriiall horizon is diailillo.-s iiUailiral, or vory iiiiirly so, al Ihi- Im. loralilins. 

Il.-i. Xriiliud pivifii Mook. -( •oiilvillo, I'lali. 

Mil. .\V)7/;i/« (ri/o'(Hi()/«iWW"'"'" Jhi'k. I'oalvillo, I'lali. 

1.17. Ijumtin ll„l,nr:,i« Wliili-. • Coalvillo, Tlah. Ilosna I on il fol- 

MS. Aurham J\^dJ,„„m Week.- Coalvillo, Utah, anil Hulphlir Crook, 
Hoar Rivor Ciiy, Clali. 

l-lll. V'BmV.-V-i „„Vr.„«.i,ir/ .Monk. CoaKillo, Lllnh. 

160. Tiu-ritdla (•mdeillriKis .Mook.- ( 'oaMllo, anil Ion iiiilos soiillioiist 
of Kimara, wosl of (loiii! -Momiliiiii, llah. 

161. Kidimelh: .liiiiiaila .Mook.— Coalville, lililli. 
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152. I'luimUla ((lluimiiU/w) Cmlril/nah Mn-k, -Cdalvilli!, Umli, niul 
lliUiard Station, Wyoming. 

153. Gurodes deimiHm .Mei;k.- •t;oiiKilli', llai!. 

164. I'mm (Nqdmiea) Go»i .Mcuk.- (VialKillc, llali. 

156. Fmus (Miaunm) Ulalinnhi .Meek. C.aUiilc, I'lali. 

l,5li. .\il,wloiisix riiTfinrii, y]nAi, ('(lalvillc, I'lali. 

ir.Y. llaiMks omliK ^«y, lioldw "Wali licdi," basin nf lied (>«.|<, 
Utah. Occura ii.osi itoiiiiiunily in tlir Kulplinr (.'it('1< (iroiip. (Her \(i. 11(1.) 

l.'.S. Sniiihillis -,', :Vkc, iiiiliw laallnvcsln-ard fmiH Sail Wells 

Station, Wyomhv/,. 

t:a. fW,™ ,(„(/,.-;,■/« Coarail.- Xrar llu' has,, of llii. .!Toii|i, C'oalvillo, 
flail. Til,' spci-i.'s orciu-.- iun>l alallalall^l^ in llui ;nil|,lnn- Cicik (lionp ot 
llui I'lulciin I'nuinia'; Inil il \r,,a « wi.lo nv";;Ta|,liiin], as woll as a !;re!il- 
stratigre|iliii"il, ian.;i-. (Son N,k. Ill; ami :M1II.) 

ICI). (Mrm .'. r|i|ai' Knniil., llali. 

Ii;l. ()d,r« : liiar liiivr Xallcx , near .M<.|li,s .^lalion, vvhcro 

il i.< as-ucialo.l Hill. Iiv^li ami l,i-n'ki.sli ivaloi' nu.llnsl<«. 

Ii;:i. (Mrr„ r,„,lr;il,'„sis M,;-]., I'o.iKillc, Clali. 

1i;:;. O.^lrm i,:>^rnini Wliilc.-- -'I'wo niilos ,vo,,l ol' I'oinI of liocks, Wyo- 
ming'. Descriijcd (Ui a followin;;' ])ag-o. 

164. Anomia iiiitphuiluinchu^ ,Mo(,k.-- -'['wo miles wnsl ol' I'oinI of liook.s, 
Wyoming. 

165. InocermuuH .-■. 'I'oji of .\sjK'n .Monntain, hui near tlio base 

of the group, Wyoming, 'riin spcilcs is marly liki- /. snjjcu^h Owen, hot 
tho specimens are too importirl f()i' spiaalle idonlilicalion. 

im. Imvrmms .'. r|i|i(r Kanali, Tiali. It has llio goiii-ral 

aspect of both /. llowelH and /. fnujWa, bnl dillers fr,an both in esscailial 
details. 

i()7. Innccrommdr/oiiiih Mook. — Keailhe l)as(> of the e-i-onp, I'nahille, 
l.'lali. This species is most common in tlio Kulphnr Creek (Iroup, bnl it 
lias a wide geograpliical, as well as a great vertical, van;;e, (See Xos. 1(10 
and 20;).) 
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U;S. /,'iih nouimMm While- -Srvicr Clillk, Iwclvc iiiilcs ahcvo Paii- 
jjllili-l., L'tali. l),«Til»il (111 II rnll,.«iit;; ]«1ST. 

ir;:i, /;,,«, /. Assuiialcd uilhllic bisl (IGK), Iml (lili;-i-« IVi.m 

I VI). (:«« W;;;iK('rfiis Meclc- -lii-av lilvci- Nulluv, iicir Mi'llia Sliillini, 
WyuiLiiiiK'. 

171. Uino ]-Hnslii.i Mn-k.- -IVai' l.'iviT V«llc-y, iiiaiv .M.lli.s Kliili.in, 
Wyoming, iimlCaiH.n (,r Di^sciliitiim, fiali. 

172. C'l/rem {VMinilimi) Durknii .Mock.— Hc™> KWi-v \:Mv.y, nv«v 
Mcilis Stiltioli, "Wyiiiitlii^'. 

173. Ciimm {Vdoritim) .',■ -lIpiKT IvaiNili, Llali, 

17-1. (lijremi (VehrUum) ajtliailomii Jl.rk and llay,lri,.--'l\v.. miles 
we.st. of Point of Kocks, Wyoming'. 

176. Corlmla iiutlifim .ll('i'k.---[!ock Spriii;;, Wyoiiiiii;;'. 

17G. Coililllri purijhni'i-, Wa-k, licai- liiviT \'allcy, near .lliOlis Hialioii, 
AVyoniing. 

177. Coilniitt lnji;<l„i)l,oni M<-rk. ■•I'wn miles ui-sl of I'oiiil of lioeks, 
Wyo,„ii,e-. 

17S. l/imiueu f. — Upper Kaiiah, I'taii. 

179. I.imiirm .'.-. -lieav Kiver Valley, near .Mellis Station, ffyo- 

niiu^'. 

180. I'kmorbifi (llittlnjomphatiift) Kmutliiifiis Wliitti.-.l'iijier Kanali, 
Utah. Described on a following page. 

181. /'%sa Jirctt«fcf!H.m- White.-. . II[)per Kanah, litali. nesi-rihetl on a 
following page. 

182. Vlujm ?.— Bear liiver \'alley, netir .Mellis Klati<ni, Wyo- 
ming'. 

183. Plujsa .V--i:pper Kanali, Ctali. As.smiatial with No. 181, 

liiU is. is a Ifvrgor spoci&s, ani! has a inueh shinier spire, the Milntiiiiis of 
whieh lire nioro broadly slionhlered on the priixinial side nl' the sniure. 

184. UkytophmK prisais .Meek,- -Hear Uiver X' alley, near Mellis ISta- 
tion, Wyoming'. 

ISi). JUl/topImm Mei'kii Wliil... -Hear liiver \'alle-y, near Midlis Sta^ 
tion, Wyoming. Des.-rilied <iii a rollmvinj;- page. 
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18{i. IMLr- ■ ■ ■/.-Giiiiouof Do^oliHini,, ['Anh. 

187. //(V/,/- /S'«H(?/;r;wis White.— -Uppi^r K;tn;il), I'liili. Dcscrihcl an ;i 
following iy<\go- 

188. Goniobasis nilidtda ).\wk, -lie;n- Uivei' \'iillo_v, lu^ar ^k■Hls Hlaiii.n, 
Wyoming. 

189. GmlobtmH in.^ndptu \\wk.- Wwk >S])nti;.-, Wyoniiiiu-, 

190. Goniubmh vltr>j.^alis Meek.- --Hoar invtT ValUy, near Mcllis Sta- 
tion, Wyoming'. 

191. Goniobam M-brmenm.s Alcekand iiay<lei,, -(^miouof l)i;s(.latimi, 
Utah. 

192. GoniobimH cbnjsidvidm Wliitu,- -licar !>'i\-,-i- \'a]K;y, near .Mollis 
Station, Wj'oniiiig. Described on a foUoMiiif;' \va'.':v. 

193. Goiliohasis C'/eiwJii Wliilo.-— liciir \\\\-vv \"a!le)', near .Jh^lll.s ,S(a- 
tiuii, Wyoming'. Descrlbfiil on a folldwiii;;' jia^c''- 

194. Goniobasis ?.— 0])jht Kanah, i:iah.-~-h U asrinciatci! willi 

Fyrfful^em hmmrasa M<-tt\i, and bears i^omc ix'seniblauee In G. (Hchunii, but 
it !ia« a proportionally nmcli shorter Kpir(\ The s[>eciiiieii.s avis all sand- 
stone casts. 

{['Si. Vyrgulifera Immcrosa iMook. — ii^nv lii\'<'i- "\'ane>-, ni'ar MvWh Sta- 
tion, Wyimiing-, and Uppor Kanab, TTtali, 

I'M. Vi':;im-us IV:^t;,»drha>si.^ \X\y\U-.- -Hevicr (,'i;(Vs, tw.'K'i; miles above 
Panguitcli, ainl rppcr Ivanali, f Jab. 

197. Camjieloma macrospim jMoek.— Hear Ui\es' Vnlle\-, near Mi'llls 
Station, AVyoniliijj, and CaflOH of Desolation, Utah. 

198. Odontohasis hicdnoidea'^lixtG. — 'IVo miles \\r^{ ol* J'oinj ni' Kocks, 
Wyoniing. Described on a following jiage. 

199. TmrUella _:*'._lJpp(H- Kanab, i:iali. .Near llie base ol' IIk^ 
group. 

URl'rrACKUi;H l'X)SSII,l:4 h'lEOM HKYONOTllK IJMIT.S OF TilK I'l.ATHAl.' 
IM!0\''IX(JM. 

200. (Mren cou<ir.4(t Va^vimI- -W.^slern Kansas, am! niiar I'lalle C'imon, 
Middle I'ark, (Morado. 

201. O.stmt ■ -.'.^ -Xeitr i.'lall<' Cnmm, MkhlU: I'ark, (Colorado. A 

liivi'^i- l)ieoH\('X species. 
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202. V.inipjm )K,mlmmi liuciiicr.- Xpiii- I'ladc Oaiioii, lliiklle I'nrk, 
OolDra.l... 

2ll-'J. I .immmnn ,h-f„n„h Jli-ck,^ W'rslrni Kniiwis, 

204. Imcamim iVdcienmim) vj<>,i<inhlr^ .Mivk, 'rluvc inili-s niirlli- 
oasitwavd from Hot Spniig.-J, 3iidilli' I'nrk, Colorado. 

205. Inaceramm Uumhuo .Morion .'. 'I'ho s|ariinoii.s var\ iV(aii tlu! 
typical i'omni in boiii^- .lof|nT ilmii liiiiKcliiie lo base. 

200. AmvUt I'urbmK H'liili^.— Soatli of (liaiid liixcr, Middle I'aik, 
{.'(dorado. Dis-icribud on a following page. 

207. Ilclrnrma >.— Tlireo miles nialli«-e.<Hvard from Hot 

S]iriH;;,i, .lliddle Park, ('.dorado. Tile s|ua-ies ia repreaiaded by a fra-ineld 
oalv. 

OKKOZtXlU AdK. 

TJCU'l'l ARY 1' I'll; 1 () l>. 

20.S. (Mm, \V,i,imiii!inm.x .llei-k. I'ldnt of Uo.di.^, lilaek linlles, and 
Roek Spring, Wyonnnj;-. 

209. OstrmaraKiWix .Meek.- Kla.k linlles, H'yonnn;;-. 

210. Ammia /. — Bkud; I5aifes, Wyoiinnjr. 

211. Wiio prej*(iMS WhitO.—lilaek lUilU's, Wyondn;;. Deaeribedon 

a following- page. 

212. -(Awy/c/rwiiw Wliite.^iila(k liallea, \Vyondn.(. Deaerila'd on a 
following pag<'. 

-21.1. IJllw .,'. llkiek linlles, Wyoiailie-. ,\ large massive speides, 

but much aliorler iban I . prj ihaUi, wiili wliiili il is associated. 

211. r«lo. .^f.^Near Eviinsloa, Wyondni;. A larg-e, idong-ale 

species, bui ike S|)e(-imcn8 arc too im]jcir<'cl I'or specific recognilioa or lie- 
scriplton. 

21i). Uiwj l.mi,m llcck .'. ,'3oulli I'ork of \'eniiiiion l!i^■el■, near Dia-- 

mond Voak, Xortkweslern ('cdia-;ido. 

2Hi. (■;iw6,uf;;„/,i,j,s/;„,,s White.- -lilaek linlles, Wyoming Desi-ribed 

21V. Corbkida (LeiiksUm) frmlu Sicek.^Jilnck liultes, Wyoming. 
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21;;. Cjimia {V,Uilin«) lhuil}stm Mccl;.- I'liiiil oi' li(„'l;.,, Wy„iiiiii«'. 
2l:i. I'i^iilimt, .■■(yiiKiliiw Wliilr.— Almy CiyA lliiirs, iiciir Kviiiismn, 
Wyi.niiii- l),.scr;h,.|l on il follonili;;- |.ii-'C. 

220. Corlmki siikuiilula While.- -I'oim „t l!,irk«, Wyuminir. DcMi-iljMl 
on !i following page. 

221. rV/«rfn o-iK«7r«;/«,,»K .MoHc- Hliirk llulivs Wyonnii;;-. 

222. I'liimrlii-^ !l„l,r„.,i.s licok. South h;iso of I'hio N'iillry .Molnhiiins, 
Utah. (Soo No. 2.h-), anil also gcnoral n-nuok.^ on pa,;,- «.•..) 

223. nimrb'is ,'.— Ahny Coal llims, mar I'Aanslon, \\'yoniin!;-. 

22'k I'taimyhk (llfifln/Mllplialii.'!) .-". -.\hn\- Coal .Mints, near 

Kvanslon, Wy.nnin;;. The spocinuais lainsisl ol' IVajtnicnl,; only, hnl llu-y 
indicailc a kn'.av, „-,.|l nnnkod spc-nios ol' lliis snlarcuns. 

225. rlinM. plrriunalU W'liilo- Hcnillu-asl Hank oKJuion ll,]i-nnl .liounl- 
ain, Wycnnin;;'; oasi haso of I'ino Valloy .Monnlain.s llah, and nnniy olkcr 
localities. 

226. PJl/so .'. .\hnyCoal MiiLos, mar I'.vansnn,, Wycnnin;;-. 

227. Ildi.t .'.- -Ahny C(utl .Minos, noai- Kvanslcni, Wy.anin,.;-. 

22«. lIcUx -.-'. DillornnllroinXo. 22(. KasI hasn <d' I'ino \nlloy 

Motmtains, Utali. 

2211. //<■«.- /»-,-;;-/"■,■« \Mii(o.-- Sionlh haso of I'ino \'alloy MmnLlnins, 
Utah. Dosn-ilK-d 1 foHowin,;;- |)ap.. 

2:111. Xniliiin r<il,-ii;„ml,i\S\,\u-, -likn-k linllts, W'yomin;;. Dcsi-i-ihial 
on a lolhra-ino- |)a;;o. 

231. Goimbus'ts fe«e;-« Hall sp. — Variouslocalilit s. (Sen Xos. 217, 2,')i), 
and 26.'), and also goiteval i-eimifks oil page 85.) 

232. ammtmis -?. Ahny Coal Jlim-s, near Kvanslon.Wynnnnj;-. 

Tiiis spocitis is follltod lo C. .V,/„-n«-,-i»,s .\l,-,.k anil llaydni. hnl is more 
olongatG. 

233. Ooitiotttsis IFi;o)»imAV(v'.vlli-ik. lilai-k linllos, Wyoniin.;. 

234. IlljdrobianclaWUh:- -AlnivCiml .llinrs.noaa lOiansion, Wyoniin;;. 
Described on a followin;;' |>a.: i . 

230. Ili/dnUii Viol,, iK.v- Wliik.-- -AVusI haso of .Mu-si-ni-a I'latcaii, 
1,000 h'ol bidow ilsmnmnil, Clali. 
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2,'S(i. Vmim-UH plicai)prcfistis A\')ii1o.-— Bhurk Bulk'.-*, Wyodun;;-. De- 
scribed on !i foUowiiipf page. 

2,'}7. Viviparm fwcJiiforwis lslQv]i.~~AYe>^i base ol* .Mn-sl-iil-a IMalcstu, 
tmii, 1,000 feet \hAusv its sunnuit. 

2ii^. VkipaiHs inHhifonuis xm\- -As«(>ci!iit(!(l \\\i\\ No. a.'ST. 

239. Vivipanis paiud'm(cj<irnri'< Hall sp,-— Vimou.s loculltifw. (Sec Nos. 
248, 260, and 26C, and also j'-oniTal rrmaik.s on page 85.) 

240. TnktQmaThomp.som\\\{Mv.- Black Biiftes, WyoiiihiK. Diwi-Hlx^d 
on H following pago. 

5-n, Lmophxf fnn-kida \Vhik^--Bkick Biilk;.s Wyoiuinj;'. Described 
on a loikMvino- |mf;r. 

I.OWKlt GliKEN lIlVKIf UROi;i'. 

242. Vnio •Shos/mnmsh White.— Wcsl side ul' Snak<! b'iwir, nix miloB 
iioHb of Jiiiicflou Mmnilaiii ; dffts four inllcH norrliweslward fruni ihc head 
<.f\'<Tinilion(!afionaiHl Dry ^bmuti!ills, Xoribw.'sh.ni Cnk.rad... Described 
oual()lk)\viiio'p;ige, It occurs ;dso in llic ll|)|)rr (frccii liivi'r (^-uiip. (8eo 
Ho. 249.) 

- 24a. Utlio— ■/.- .'IVi) miles (iast of J,;nvre!ice Sialion, WyoioMij^'. 

Base of tlie gi'ouj). 

244. Spluerium .f_—V\)ixi- luiles norlhoastwawl from the bead of 

YerniiUpn Oafion, Northwestern Colorado. 

245. FlamrUs IJtalicnsk Mock.-— Wost side of Huaki: Ki\<'r, six mileH 
north of Junction Mountain, Nortlnvestcni Colorado. It oecius hIko in tlie 
Hitter Crook Group. (See No. 222, and also general remarks on page 85.) 

24fi. 'Jhlix riparia Wliite.— Eight miles hv}(>v.- Grcon Hivor Station, 
Wyoming, pescribed on a following page. 

247. Goniobmk tencra Hall sp. — ^Various kicaliiiiis. (See Nob. 231, 
259, and 265, and also general I'oniarks on page 85.) 

248. Vimparm paludiiue/ormh .Hall sp. — Various !ocaH(iea. (See Nos. 
239, 260, and 266, and also p;v.m-vn\ remarks on paj;'(i 8.').) 

iii'i'Ki; (ii;i:i;\ uivkr (;koijp. 

249. Unh S/wtilm/cii-'i/'i Wjiite.- Jlenry's l*'oi-k and AlkaU Htayx'-sta- 
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tioii, Wyoiiilni;', l>et>cribe<l on a foUowiiig pag«. It nfXHiiv idsd hi tti<) 
Lower H.mvu HWvr ihrmp. (Boo Ho. 242.) 

2.50. I'liio ■■■ ■,-*, — Heiiry'n Fork, Wyoming. 

251. Splucr'mm ———?.— Alkali stag-o-stiition, t\vcn(.y-om^ tiiilcs nortli- 
^vaixl from G-raeu River Station, AYyoming'. 

1'i2. 'f'hliiorhis spedabilw Moek.~ -TTenvy's l''i.rk, Wyomiiij;-. Oci-iii's 
also in \W'. Jiridger Group. (Soc ^'o. m\, -mA also nviHTal vvw.xv\i>^ vn 
l-aoe Sr,.) 

2,^;i. Phntorbh-i .<— Iloni-y's Fork, Wydii.iiio'. A Hiimll .sjuincs, 

markod with line nn'olving- lines. 

2al-. /'/(//*■(( - ■?. — llonry'a J^\>rk, AVyoiniiig'. 

'?.:>[}. Hmxutca papiUispmi Wiiite. — Alkali staf>-c-Mfa1ioii, \\'yoiiiiiif';. 1 )c- 
Hrrihrdun a lull(m-in;.' pa-iv, 

•2r)<l. IhAu; . /. -Ilmivy's Fork, Wyniiuii;;', A «mall s|HTies, 

siuiH'wliiil n 'Sen ibliiig- tlio wiKoni .11. perspcctivo. 

2,57, I'upti hicohla'V<!\\\Ui.- — Henry's Fork, \\'v<>niiH^'. I )os<>rilic(l mi a 
followinjr psi;'-c. 

258. J'upo (imnda "Wliitu.-~-llcnvy's iM.vk, \V\-()nniio'. Dt'^crihrd on a 
following page. 

2,59. Goniobasis tmeralhiW ap.— Various lociilitic-s. (H(h- N'os. 2,"!], 2-] 7, 
and 265j and also generat rototn'ks on page 85.) 

260. Vwipanis paltidinrnfonnmlinW sp. — licnryV \'\wV and Alkali shigx;- 
station, Wyoming, and vaiioua other localitien. Ai llic lirst-namod Uu-ality 
the specimens are below the usual average sizi;. , (HfMt N<is. 2.-il), 248, and 
26G, and aluo general remarks on page 85.) 

201. Cuprk ~f.— Henry's k'oik, Wyoniinjr. 'I'liis species s<>eins 

to be Hpei^ilit-ally different from G. Lei'li/i l\\'aH,s and Shinnard. 

!Hiii)Gi:K (;it(ii:r. 

2I\2. IJnio lluyd.mi Meek.- -Near l'\.rl l'>i'idger, Wyoming. 

263. Planorbis spectabilis Meek.- -I Icnry'H l''ork, east of Fort l}ndg<'r, 
ami six miles wo^t of Badland jMoMiMiiins, W'yoiTiing. Occurs also in flio 
Upper Green Ki\er Group, (See No. 252, and id«o geimral remarks on 
page 85.) 
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204, /V,;/,™ ISiMiiemm Jlocli.- -I lciir,-'s I'Viik, nisi (.f l'\al lirid^viT, 

■>l\r,. Cwiii.hnm Inirm llnll s|,.. -\'iiri(iu» lociililics. (S(!e Xos. ■.!:il, 
247, Mill i;,'.), mid iilso jjiiiii'iiil iriiwiks on i)ii!.-il Si'i.) 

206. Vh)f/ja)-tis j/aitiilfiKn/onHf.^ Iliills|). — Various localilics. (See Xos. 
23!), 248, iukI 2(10, mi<l iilso sciuiral iTiiwirks on |)iij.-c So.) 

2(ir. ril!ipa,i,x ]y,,„,i,hu/i-lai.i i\vi-]<, \v:>r \-\w[ liriiljtcv, and six liiiira 
ivestof the Cameo .Moiiiilalns, Wvoiiiiun'. 'I'liis s,-oiiis lo li<^ »|Kiillcally ilis- 
tiiict from llir |,iv>ailiii|; roriii llial I Irno roferrcl (o |-'. imlmlhuc/hniiis, 
liciiu; 11 liiriicr, lliiiiiior. and miiro iiillalcd slnd]. 



ih;o\v\'s r.viiK oiioii'. 

288. J'lu/m ?.— 'I'his is llio cady iiivorlobriilo s|Hrirs discovorwl 

ill the strata of this gi-oiip, and ail Ilio ('.xiiiiijdcs ol' ii nrr loo imporrerl to 
servo as the basis of a sjjoeilii' dcscripiioii, 

THirriAiiV i.'ossii.s i'HO.m iikvom) thh i,imits Df run i'i.atk.m; 
i'i;o\"ix(;l';. 

21)9. Fhistm f,^ Hijoil ISnsili, tony miles eas! ot Denver, (^oliH 

railo. The .specimeiiK arofoiind iuerustiiiji' llie oysler, \o. :*Vil. 

270. Oskeii , I*.— Bijou Basin, ti.riy milis iiisl of DenviT, Colo- 
rado. The speeies' is a very large one; llie liirjiest eMniiple is nearly a 
loot in length and proportioiijilly broad. 

271. Cyram {Vdoiithuf) ?.■ -l-'reslHivalerTerliary dcjiosils, Crow 

Crook, Colorado, ivliere K was found assoriiiled willi .\o. 2|S. 

272. Coi-hklllil l'n„rlli White.... ISijoil llasiii, forly miles easi of Denver, 
Colorado. Deseribed on a tiillowing ]iajie. 

27;l. Venus .'.. liijoii liasiii, lin'ly miles eiwl of Denver, Colo- 

27 I. i;-l,y,„h, .'. -Biirrmvs only, liijoil lliisin, C'olorado. 

270. ,t;,.,mifc>,iii: «ix/lo;); Wliile.- liijon Basin, forly mill's easI of Den^ 
ver, Colorado. Desei'ibed on a followilu; |iii;:e. 

2711. Dailalhim- --■.'. liijoli liasin, (.'olorado. A small loiigiliut 

nally striated speries. 
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DESCMtll'TiONH OK "NKW 8I'K(;|K,H, |(S7 

277. J)nd(diim -- /.- nijuii Masln, Coloiudu, .Murb like Xo. 27(1, 
except timl ils .siirfarc is marked only In cnrirdil!*;' tim;s of ;;T'>"ilt. 

278. Mrhmxi l.cnrudu Whiu;.- -(,'ru\v Oreek, CoU.nulu, wlici't^ il is 
associiituil with Xo. 9-\ I. Dc^ci'iiis'd (ut n followiaf^' page. 

279, J'o.HIa f.- IJiJoii Hasin, Colorado. A sing-lo small exam- 
ple, 

280, Phortt^ exmcmiuH Wliitc— -liijou liasin, C'olorailo, liirly miles east 
of Denver, C.'oloiado. Dcsci-ibeil on a ibllowing page. 

2.SI. L'n-Uhium .'. --Bijou iSasiri, Colorado. A «inj;'le, small, 

lni))ert'o(d example. 

DESCRTPTIONH OF XI':W SI>I';('!KS OV IX\-Miri'HliHA'rK FOS- 
SILS FROM BTJJATA Ol'- TIIK CAliliOXiKICRors, J niASSIG, 
CRFTACKOITS, AXI) TEh'TIARV IM'IIJIODH. 

CAKHONIKKKOtSS J'l';i;i()D. 

K a d i a t a . 

Actinoj^oa. 

Genus AMPLKXIIS Sowevby. 

dmpleams mphrmtiformis (^).nov.).■^Qol'a\h\m having the exi<:v]\:\\ aspect 
oi' Zaphrmtis rather than o? AnipkxHs, bohig cloiif>-atc-eoi ileal in i'orm, nuivi; 
or less curved and laperinj;- lo a |Kiin! nr small pediriJ at ihe base; epilheeu 
well developed, liaviHj>- its surl'aei' mnrkf!d b\' llie usoal eonceiilfic Avrinkles 
and linos ofgrowlh, and wilh lon;;lludiimi lines niarkiuj'- lln- |)o,sili(m ol' iho 
Hepta, tlui latter noi Ix-ino very disliuel; r;ily>: citrukir or sobeireidar, llio 
plain portion of the surface at its botiom e!|iial li> (Uie lliii'd or more of Ihe 
diatnetevof the eonillum; septal fossetle well de\eln|)i'd, siluafed a( flu; con- 
cave side of the coralhuii; KO])la tliirlx- or forl\' in number, ralhei' strung; 
transverse plates mimei'ons, well de\id(i|)ed, si^nevvhal irre;;idar, and {fiiding 
exteriorly against a nmdenitely well developed exiernal wall, wliicii is dis- 
tinct from the epjtlieca proper. This external wall e<nilain,s no vt-sieles and 
apparently eonsi-sts of .solid eoralliin> snbsianee. 
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108 INYKItTKISKATK PA];l':ON'rO],0(iY. \^^,n■n•.. 

The iiirgesl i^xHinpId in tlu', (-(illcdioH iw nearly liitie cenlinu'tcr.s in 
leiij,4li, the calyx liavin,!^- a (Hanii'Ici' i.l;' twcnly-livc nnlliniclfrM; hul tho 
avonigo wize of nearly' ona linndreil exaniplcM Is eniisidei'alil)' lesH. 

This Hpecie.s diObrs IVoi.i al] oilier spcries nf Jioplrn^s knuun U> nu^ in 
its zapJirentoid ioriii, lait its plain ciilyx-lKitfoin, iis \mm\ lransvi■rs(^ plales, 
and the aliseiu'e o\' a wsitnilar /.one, Iwno no iloubl as (u the jiniiirk^ty uf 
rafemiig it (o llie jv'inis .Imp/cru'^. 

J'o^i/'/uit aufi hralifii.- -l.owvv Anhre.y (.Iron]); B}ilil Jloviiitaiii (.'anon, and 
near Kd 10 Park, Ctali. 

Genus Ki;PA{;IIY(;i;iXrfS .\ieol< and Wuiilieu. 

.Eiipuchycrmus j>/atijbash (sp. iiov.). — Calyx nearl\- llai ; liar-al pieces 
small, concealed by the i'lmt joint of the column, winidi i^; prdporiionally 
large; Kubradial pieces rallier sutidl or ol' uiediiini size, ilieir imuT eiul>^ nisi. 
covered by ihe lirsl jdiin i>l' ihe colinnii; judj^n^; iVom ihe piirtidn oi' iheiu 
that is visible, they are all of nearly ri-;;idar rliondiic oiitliiu;; lirst radials 
imich broader than loii{{, broadly (■(iji\-ex front side lo side and abriipOy 
convex from within, outward, all of thein endiiLg with a rog'ular nbluse, anjibs 
between the subnulia! piiKMiW cxe<'pf the lel'i anterior one, the an;;b' of wliirli 
is made a little irregnlar liy the interpositiou of the second anal phiiv^; lirsl 
anal piece of the same si«e and shape as ihe sulintillal piece.s; fiei'nnd anal 
piece apparently nearly as hirge as ibe (irsi, hciween wliirli and Mu; left, 
antonor fir«t radial piece it is intcrposi'd, rciudiin;;- nearly as lar inward as 
tlie first i-adia! piece does, and M wliirh peini it ends wiih an aenfe angle; 
plates all massive. Remainder of tlieslruclure unloiiiwn. Siitur(!S all llneiir; 
surface noaa'ly or quite smooth. 

Diameter of the calyx, eighteen niillinietcr.s. 

Tills species differs from the typical forms of tlio geniis in the extromo 
flatness of its calyx, but the arrangement, number, and general character of 
the pieces composing it l(,'av<! no doubt as to ilie, proprleiy of I'oftirrliij;- it to 
I'hipachi/crinvs. 

Position am/ localili/.- -1 .oiver Anliroy (I roup; confliu^in'e of drand and 
Oreen Uivers, Utah. 
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l>KK(Mni'TK)NH OF NKW Hi'KCiHS. 



(JcjiiisAliCil/KOOIDAKlH UcVoy. 

Archmoctdarh cmiia (h[). ii(n^).-— Hpiiies skiiulev, gmdiuilly lapiTin;;- (Voni 
base to point; sliatt ornHiiieiitcd with sharp, (liBtaiit Kpimilcs, fach about ono 
and ii half niilliirietersloiif^ inid jjoiiitin;^' stroiiji^ly U()wiu'(l; basat riiij;- jtroini-- 
iicnl, plain, cxrcp! ihr (liic .■ivnuhilinii ol' lis cd-cs, aiid sitiialcd very near 
Ihc proximal end <.filie spine. Hurliu'o apparcully sinootli, 

l,en<;-t]iijboii1 six coutinictei'K; dumietor jusi aho\o flii' basa! riiij;' nearly 
thr(;(; nullinifUa's; dianiotcr of basal vm>y abonl \\>w unlliniclrrs. 

The collociions of tin- CU^ological Survey of Ncliraska in tin; cabiiu-t 
of the SmithKonian liistlmiinn {.■ontaiii a single spine of this H]ic(-ii-s, wlncii, 
together with thai of thesi- cnllcetions, is all (hat iw known of the ^^jHicies. 
i^ may be readily reeo<>ni/e,l by its smooth, sleiaUir shafi, uafh ifs dislani, 
f^harp sphmles. 

Fosi/hu (.nui hculUn.- -Lower Aubroy (jrou|); r.(.idiiien<>e <if Ihe (irand 
and Green l!iYor,s l/tiili. 

M « 1 1 u K c a . 



Genus XATKJOl'HIB McCoy 

Naiicopsit roiifx (sp. nov.). — Shell of ordinary t?i/.o, very oblif|n(i when 
adult, by the elongation and enhirgenient of the hist vohttion ; \()lnlions 
about foin', (■on\"ex, increasing rapidly in size, tho hiafc One large and innch 
]>rodueed; s|iire sninll and shori ; wuture impressed. Surface marked by 
the uHual lines uf gruwlh, and, ahhough that of the K])eeiinenH in the eollee- 
tion is not very well preserved, I liere an; som<; indicalions o!' ilio pi-esence 
of faint revolving Ktrije also. 

Length across the longest diameter of ihe apei'dire and boiK- \-oIn(i<in 
of an average-sized specimen, Iwc'nly-threiMnillimehirs; short diameter of 
the same, seventeen inillinietcrs. 

Position and localitif. — Snnnni! of llie Lower Aubrey (iron[i; confhiemM! 
of the Grand and Green Kivers, l.'tah. 
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110 INVS'^li'l'I'lliKATl'', 1'ALI';C)NT()[,<)(1Y. ^^^mcr. 

.1 (i If A S K H; 1> K B 1 I) I) . 

M o 1 1 u s c a . 

Concliifer a, 

(iciius UNIO lidziiia. 

Unio SkminU (sp, ii,,\-.)..--KmiH llic .liiiiissli- sinihi al Kliiiiiliiif (!,ir<.-o 

orfirwil liivcr, ir liic lli.nlnTn hoini,LiiT Hue of |:till^ ,M,nK, ,i„i1iolis „f 

ii iWMiAy \M;;f I',,;., iviiv obtnine.l lliiil Ik'Iuii!; In an uiulciinibMl 

»)K.ci('^ Tlic vaUrs arc ln'„a(ll,v i.val ill maraaiial olllliiH., Im.ailly but 
somcwbat imiromily laiiiM-.x ; licaks v,tv iirar tin' antci-Mir ciid ; lest. 
massive; surfaee a|ij)ar(i!ll\- marked only by llie ordinary liiies and iniliri-- 
cations of growlll; cai'dilial and lateral teelb belli slrene; ijn' Ieiv(a' laiera] 
leelli efljie lidl lalie, and alse lliat |)arl ef the ldnj;'e of llie ri.;]d valve 
a!;aiiisl ivhicdi !l sliaN, lailli «lr,ni.. and r.inn.led inio lln- eavily el' eaeh 
valve respeelively, and belli end peslerierly liy alirii|illy r.mnde.l ends. 

I.ene-rii iiI'largTsI e.vannile, (.ielil and a halt eeiilinielers ; liei;dil, si.xty^ 
two iiiillinn.ter.<, 

Ceiniiared nilh l\ iim-alh ll.eek ami llayden, the only ntlier sjM.eie.H 

of tile geiiiw liiiiran to me Irom Amerieiiii ,)iira»aie sirata, il is lare-er, e 

limssU'O, tlio beaks |ilae,ed more anteriorly, and llie eardinal and lateral 
teeth more massive. 

Speeilie name given in honor of Jlr. d. F. Sleuard, of I'lano, 111., its 
diseov.a'or. 

fleiins XKb'ITl.NA l.ainnrek. 

Nniliui I .' Pmdli (s|i. nov,).-Shcll moderately large, obliquely sub- 
male ill lailline; volutions about three or llivee and a liiili; ra|ii(lly inerea.s- 
iug in sixe, the last one nilieli e.xjtanded ; spire depressed, the apex srareely 
appoarin^ by side view of the shell; snlnre sllglilb- iin|iressed : aperlitre 
largo, broadly Kubeiixadar or silbli.lraliedral ; a broad ronmUal ixnobing 
promiiienco oxtemis around ibe vobilions, nearer to llieir distal than prox- 
imal mdo, and another less proniinein mie beUeeell the lirst one' and the 

volution and to the. maraiii of the apertnre. 
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|ii'()i]iiiiuiil I'dl.ls iJiiralli'l Willi |1k-iii; iIki lolils bcill;;' alriiii;viT lllKill llu, 
riiv.ilviiij;- imiliiincHrcs licl'oni mciilimir,! Iluiii i.la,.« hciv, ,|H<I (llMipii.'iii- 
il|„n, (lir im.lersilrfiU'i-,irilic*al. 

(Irrafi.sl .linliu'tcr of llu- liil-(;esl .■xiliii|il.', Iwculy-ni;;lil iiiilliliicli™ ; 
bre.iillli (]f llic siiinc, t\K!iil\ iiinihiicUTs; liciN-hl, iIh; niKTliii'i; ivtiliiig' H|>im 
IIh, tahlc, llllccH iiiilliiiiclcrs. 

By caicriilly diggillK rail tile sloiu filllil!; I lllivo horn iiiialil,' (,i linil 
iiny Irace of a thickened inner lip siieli as cliaracliaizes the \ciili<l;r, lint, 
llie l],>(ly R,.|iH,s l„ ht: sniall. simple, and willaail even a pn.prr .■oluna.lla. 
'I'lie siirll has th,. ..xlinial aspect of a nuaLilier i.f lla> Taniils Xiailiila-, hilt 
it is mil williiiul nnirli liesilaliiin llial I relVr il to llu' eeiiiis XerUhlii. 

Indeed, this rHViviie ' il is made only pnivis all^ milil liullier invesli 

g-ali.ai can he made. This ilispiisilirai of il is made partly heeausc il seems 
properly vel'i nihle hi mi oilier esiahlislied ;;<ani.s, and |)arlly in view ol' llie 
facis piihlished by liriuhhorsl in his ,l/o,m//. /laxl. d Cpl,. <le hi Cmii- Nil),. 
dn Lilnhour!;', 1S61, In thai work lie descrihes and lignres hvii species, 
?<i:iWi riiiiDm lUionineiiails, and A', jiainidi lirink., which ho shows io lime 

heen ,so h.ssilized that 11 alius which fi.rmed llie ihiekone.l inner li|i was 

entirely removed liy a niUnral |iroce5s ol' sohiliim, leavin;; the remaimh'r of 
the alloll inhlcl, and in a condition similar Io that of llie s|i(sai's liere 
desciibed as rec-ar.ls die ahseine of an inner li|i, liiil nadlral casis of his 
spociw slio\ved dial Ihey iiripimdly possessed a well ihweloped one. Xo 
siloh casts have heen Ihiiml with our ahells, and it is not inipriihahle that 
Ihoy were originally witlionl any Ihiekened inner lip. 

If so, our sliidl eaiimit he |irop,Tly referlvd to any evinis will, wlii.-li 1 
am aeipniinled, and in ease Ihrlher iiivesli.;alion shall leave no donhl that 
the shells have mil heen ehanged from their original elianiclcr, 1 pro|iii.se for 
it the generic nan f l.i/iisiiiiin. 

Hpeciflc name .!;lv(si in honor of I'rof ,1. W. I'owell, e-eologist. ill charge 
of the Si'cond Dili. aim I'liileil Klales (leolo;;ieal anilt ieiriTOpIiieal Survey. 

I'lisiliiiii mill Imililil. -Maminj;- (iorge (.Irolip; immlli of 'I'liistle Creek, 
Spani.sh Fork (.'anon. I'lali. 
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112 INVKU'I'IOIIHATM PAT.JOONTOLOC Y. |wirim 

OUKTAOKOl.'H I'SOKIOU. 
M o 1 1 u s c a . 

Conchifcra. 

Goinis OS']'JJi<:A l.mmvm. 
Biib<;-<fnu.s Ai,K(rn;vr)NiA l''is<'l!Oi-. 

Oslrea (Alecin/onia) stiinriou/.-^ (sp. iiov.).— Hholl ratlun' mjiihII, alulo at 
both sides of t!io beak, iiTc^'iilju'ly Knl)i|iiadrato in niaipnal outline, its 
longitudinal axis curved, the (■oii\*(;x!S\' of ilic curvo bcint:' fonvard, aliiinsl 
as wido across the alatiorm as af ftio Ikisc, Imi I'oiisti'iotcil in ihc niiddli'; 
beaks small, not iironiineot, (Ui-fcted slii;lilly })a(k\v;n'(! ; lowi-r vah-c mod- 
emtftly convi'X ; i'v.n- of ailnidunciil at tiio }>vnk small or jdisrnl ; li<>-aniciif- 
aiva Khorl, I'allu'i' br..i,d ; ils lon-lludinal linTOW shallow bul well di'liacd, 
transvuraely s(i'i;ili'd, and jioiniing (>l)liijUi'I\- backward; iiosleiior alaliou 
narrower than the aiues'iiir one, anil a littli! I<in;>ci- ihioi ilm coiTOsponding' 
alation of the other valve; nnisi'ular "vyir i'uiii|);ir;il)Md\- laroc, situated 
nearly mid-length of the vaUc and near iIh' jiostcrioi' niai'jnii, (!Ui'\ed- 
Spatnlato in outline, llie broadesi end hvw^ toward llio base of ihe shell ; 
upper valve nearly Hal, bm in oilier L'e^pcets correspondin;;- wilb the lowei-, 

Surfaee of lioth vatven marked by ihe ordinary lines and laniellaiioiis 
of growth eoMinioiL lo ihe -vnus aial by nuniermis erenidaled radiatiii;- pli' 
cations, foHr or li\e uCwbirh upon eaeli valve reaeh ila; base of the shell, 
givin{>- that niar;;in a cearsely /.i^v.a;;- <>v toolhed eondiiion, The other pli- 
cations arc smaller and die out ai the .sidi-s nf ihe sliidl iniil np.ni ihi' alulinnw. 

"I".euu-th iVoni base to beak of a large example iluH) <-\--M nnllinu'iers; 
breitdlh near ihe front the same; across the win;!>, ibirsy \\\vvi> mtllinielers. 

'I'his is oiLO of the most dlstinetly defined s|H!eies of the ;;enn« known 
to nu-, and luniiei-ous lixamplcs of it hIiow thai il was snbjeri lo eompara- 
tlvely little variation, 

Posilioit and ^m%.~Kear top of Salt Wells (Iroiip; Weber Valiey, 
noav Coalville, Utah. 

Oslrca hisccnra (sp. no\".).-~-SIiell rather small, thin, olongate-iiuboval 
in outline when adult, suboval or subeircular when young ; beaks and area 
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small; scnv nf atlacliiiiciil uMv.My smiill iuicl ^.micliiiu'ts ;ib«!iil ; surlare ci.iii 

ll|i(m Konic (.saiii|,l,.». l.,.|i;;lli of l,ir;;vs( (.siiiu|,lc iicirly live illid ii hM 

l'„silh,i, ,i„,l li,c„lili/.- I'liiiil 1,1' l!(icii« (h-i.np; («.. iiiilos «•<«( (.r I'oiiil 
i.r l!(«-ks, Wy.ilLiiH;;-. 

Cciilw l'l,l(.'A'l'ri..\ l.imwivk. 

I'limti/hi luldmllu;,, (sp. n,>v.), ,SI,i!ll el' „i-,liiiiiry r-m; iflvjjiiliivly Mih 
,.vul.t ill inanjiiial (lUlliiH.: !>,Nilis ralht;!' iiamiw : l.iwor viilxr l.i'c.adly (toll 
vex; liilitro loolli u-oll il<.volo|,oil; ii|i|icr valvo nearly llnl, or sliolilly 
Cdiiraro near lllo lieiik. 

Slirlhia- of holh valves iliai-ke.l l,v siiiiill, sIImIiiIv raisril railialiiii; 
lilieatiolls, wlii|.|i are ereiHihile.l, a linle im-iilar iiii.l iiioiv or h^s.s (lisliiiet 
lijioii all |«irls 111' Ihe siiifaee ol' liolli valves. 

I'ositMil mill li.nilil!/. Ileiiiy's I'oik (lroii|i; lieail of \Valer^ji(iekcl 

Caiion, 8oiirli('rii I'lali. 

Genus IXOCKIiA.MliB Sowerliy. 

/linrOYiniBs (lilbriii (s]i. iio\-.).. .Shell ii ree,iilsrly siilioval in niareilial 
outline, llm Iransverse (liiinieler lieiiii; jirealer lliaii the vertical; Ihinl lint-- 
leiied; valves nearly or qnile e<|iinl, liolli lieili;; iillilioiis ami sonielinies ijiiile 
veiilrieoso; miilioiies liroml anil elevaled; beaks very near llie frinil, iiieiirved 

and Ibrniili!;- liearlv a liidH aii;;le ivltli tlie liiiij!!'; front niarain rounded 
helmv to the basal mar;riii, iillirli is broadly eonvOM for more lliiiii hall Ihe 
len.;th i.r Ihe shell; posUTo bawd imireiii ,-Nleiidin;; i.bliipiely iipnard, >vilh 
a sliehl einariiinalion lo Ihe |ioslerior estreinily, wliieli is abrli|)lly rounded 

its hsnilh eqiuilin;; more lliaii hall' Ihe Ion;; diameter ol llie sliidh 

llpon eaeh valve there is an olr.enre radiatin;; shalhra riilTOw <a' il<e 
liression exiemlin;; IVom ihe llniboiial reeiim lollle |)oslelvd,asal ■ihaniid 

8 a IS 
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1 [4 iN\'!';KTI':illtA'l'l'; !'A1,!';()X'I'()I-<)(1V. Iw.ini;, 

f;iirf;ic.- iiiiH-kcil )iy llu' iisHiil liu. i' iiTcra-lli, and ills,, l,y iiuiiL.sroii.i 

rxlnivii;nilil ami im';rilNir .■nii.u'iilrlr fnlU .,r «riiikli-s. 

Tlii,. sporjcs l«.|.iii;:s lo llic scilnii nC ilii^ ,ronii« llial I!r<.ii;;iiini1 lias 
(bsipialcd miller Ihc liaiiui cil' C'oWte. U is ii iiacailiarly nrll- iiiniiiid s|ii'Hi.s 
and nlsily ilisliii;niisli(.d rroiii all (illievs 101111(1 in llu- n.cks ol' tllli »i'i'al 
liiiaky 11 oiintulii region. 

'IVaiis\Ci"SO leiigtii of an miiairc-sizod s|K'('inuai sii\('ii and a liiiH' icaili-- 
iiu'lors; luda'lit from base to liinji'r, tivii I'cnlimcli'rs. Spacilic niiiiui jrivnn 
ill lunior of ils discoverer, .Mr. (1. K. (lillicrl, .;oolo_..isl ol'oiio of llic siirvoy^ 

IWdmi mid ImiUSti- Salt \\'clls Cninii; near Last ('liaiiio (.^rook, 

Southern Utah. 

Ino.rmmiM ll,m-lli (sp. inn,). Shell ,il' niediuni size, oliliipiely and 
irregaUarly suhoval in inaririnal oulline. llie verlieal diameter lieii,.; erealer 
thrai till! transverse: Ixali valves liaviii|; eoiisidernble ennvexily, lli.il oT llie 
M valve .jreaKs' lliiili the oilier; lieaks narrowed, proininelil, the proiiiinenee- 
ot Ihe leli one e-reater tliaii the olInT, liolli of lluan elevated aliovi' llie 
hilijte line, and also eiirving Convarcl beyond llie IVonl ol' the shell; front 
(laKeiied, e.vlendlu;;' aliiiosi slniiehl do«invard iVoiii llie from end of tlic 
hillev, Willi nhieh il lia-ins nearly a rieiil, ,a' ali;dill\ oliUr.e, an;;li'. .Vlitero- 
l,as;d iiiandn aliriiplly roinidnd to the liasie basal niargiii hliorl ; po.slero 
basal inareiii exhaidine- obliquely upward to llie post, aiur extremity, slraitdil 
oned <a- sliehily eniare-iiiale; ),os(erior exlrtanily aiiniplly rounded to nieel 
the lllmosl siraittht postei-o dorsal inar;;in. 

Ilelweeii llie axis of the body of llie .shell and tlio poslero-dorsal marj.in 
there is upon eaeli valve a rather broad, shallow, bin more or less dislinel 

basal inar..-lii, and endlnj; al the eiiairebialion before nieiilioned. Tiiere is 
also a dislinel alalioll upon eaeli valve, separated frnm the body porliou liy 
u tolerably welhslelined anrinihir furrow. 

Bnrhiee marked by the ordinary lines of ;;r,iwtli, and also by tnoch'r- 
alely dislilii't eoneenlrii' fold.s, bill the siirfaee has a rather sinootlier as|,eet 
than is usual willi siieeiea of this i.-euns. [leiulil of all averinre-sized examiile, 
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fnmi Imw- to Iwiik.s, scv,-,i ami a hall cciillnu.u.vs; ,,n~M<-M l>ivadlli, wliicli 
Is near tllo base, llvii laailiiHclrrs; li-unlh ,.! Iiii.;;,., (liirl) -seven milliimarr.s. 
This shell s.iiiiewliul resenihlea l.fmiilh, Hall aiel Meek, hnl .lillVvs 
IVdiii il in i>()s,sessi}ie- Ihe shalliiw radialiii!;- liimra- uisiii lie; liialy el' Ihe 
valve, ami alse in havine a dlstiiea pesierier ear, se|.arate.l liiaii llie Ixidy 
i.MIh! valve liy an aariealar lair.ev. Il also reseaihles an example of /. 

hut the beaks 1)1' .air spiaies ans aaav elevaleil and turned nuav forward 
than they are in that .sj.ei'ies. /, xli'mliK is also wilhout the sladlinv radial- 
iu;; farr.nv l.et,a-e uienli.aied. It dillis-s iVem I . Jl„r,-i,l«:< While in ilssLuallev 
sia-, its snaiollua'sarl'aia. and imaveilibonsvidves, thai s|HS-icsbeiu,!; eon rsely 
and exli~iva;ranlly (vriidded. Sijeeihe nanu' idv.a, in honor ot .llr. K, K. 
Ibovell, wlai diseovered il while .feoloitisi ot one of the survi^yiiiit parlies. 

i;,HUUm mil hK-alil!), -Henry's fork (ir.nip; Lower I'olal.i \^dley and 
i;pp(a' I'ine Creek, lifah, 

CaLus .WICl'I.A Klein. 

Adn.lUi I'arhum (s,,. n(o.). ;ihell small, sliiduly ineipdvalve, very 
oblitjiic, olotiKali', ihiTi at all the nun-j;ins .■vee|a the eardiiail; anhai.n' win,!;' 
of Ordillttiy hIzc and shape; jiosleriia- win"- railaa' lai'fte and ha!;>; b!ilh 
valves broadly but regularly < anivex; body of the shell broaden beldnd ihe 
middlo; atltero-basal border broadly eiawex; posti rior exlremily ri'aitlarly 
rounded; postero-dorsal border nearly slrai;;hf frian ihe |aisl(.iiia' hordta' to 
the base of (he posliaua- \viue'; beaks of ordinary pr<anin(aieej snifaee ap- 
parently smooth. 

Length from the (aul of tla; anterior wine- lo the posl(aaor e.xlremilv of 
the shell, thirty-ban' millinaters; brisuUh a.aviss tile widesi pari of the boily, 
llfteen ndUhnebas. 

This s])i'eies resiaoldes ./. Vu/piUJim Shunaird, hot differs ftian that 

I'osiiioil awl hjmiihj. Crelaee.nis sirata; siuliIi of ttranil h'iver, .Middle 
Park, Colorado. 

Oeiuis .MH'.V l.imaeus. 

Am,! Co«/r;7toevi.s(sp.nov.). Shell lougvr than high, nmderately thiek; 
test somewhat niassi\-e; beaks doja'i'ss.sl, situtited near the tndevior (aal; 
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uiiibmuM Imiiirt; iiiiluiidi- mil i-ciiiiiilcil (•]■ nnblniHi'iilo; liasr iiciLrly wlrai;;lit 
or very biTOully ,;mxK\, and nUni .-aiirliilN (■iiinr;..iniHc iili.Hil (lie middle; 

posterO'basid Imrdcr i led ii|!nard In lh(] iiuslerii.r (•xlix'iiiil\ , w]iu-\i is 

nlira|)Hy miiiidcd lo llio (Imvmviird slopiii;;. iiciiHy slrai_i;-|il iicmlcTcwIur.sal 
iHinlor, llic hitler limniiiK an (diliise aii;dc will, ihe Idiiire l.onl.a-; hinitc 
eqaal ill lii-i;:lil loahoiil luo-lliinU llic niiivi. l,ii;;H, „t thi- ijii-ll. 

A slialK di.|)lvs.siou or (laliciiin;; cxliaids IViiiii llic liiiibu i,( caHi valve 

lo its baai', caiisiii;;- tile slraiitliUaiiii;; iir slijdil r r;;iiialiuii ol' ill.. lia»al 

biiidci lu-i'oiviiiciili 1. Arva iii'urli olisolclr; liiii;;v iiilliir slender; two 

or lliive liiii;;-, slender transverse teelli oeelipy ils middle jiorlioii: seven or 
eljcht leelli eross llie snriaee of ils poshaaoi' enil oblii|iiely downward and 
inward, and ;tbolll ;iii ei|il;il number of snndler ones eross llie anlerior end 
almost verlieally; llie inner ones of llie latler sel ol' leelli behi;; very small 
and silnaled nearly benealli Ibe beaks. 

.Siirlaei' marked by ordinary lines of ];Towlli, and by line radialin;; 
lines, wliieb are ollell obsiaire. I,el|.;lli, live e( nlimekas; lua;dil, lliirly 
llnee millinmias 

r<iMm, <n,dl«air,l,i_- ,Sali Wells (Iroiip: (loalville, I'lali 

Geiins i:XI() Itelziiis. 

(;i,)e;/o«ram/iis{s|i. nov.).^Hbell eloii!;ale-siibelli|,lieal in mar<;ilial nut-- 

lille; (lalleneil and lliin wlien youn;;, bill beeoniin;; ,;ibl s or almost eyliii 

drieal willi a;fe; dorsal niiirein broadly eonvex; base nearly slrai;;lil; IVimt 
reeadarly rounded; llio mundiii!; of the |„rsl|.rior lai.l soinewlial irre;;nhir, 
ill eonsei|lienee ol' llie |ilieatioiis of the valves at ihat |);irl; beaks obsolete, 
Ibe ninboiial reeioii oC isieb valve «i INitlened that they hirni an aiaile an;rle 

oblltsi' ill Iheadnll slndl. 

Snrl'aei' el' the anlerior porlioii of Ihe shell marked by only tile ordi- 
nary lines and 1; Ilalioiis of ;;rowlli, but the |ioslerior |ii,rlioii, eoiii|,risiii;; 

more llian hall' ihe kaeilh, is marked by siren;;, more or less iiTe;;iihirly 
radialiier |,li,.alimis, wliieli beeili hiililly a little i'orward of llie middle, and 
iiieroase gnidiiallv in streiig'lb lo the posterior and poslero basal niarj;-ins, 
iind increase in nnmtier bv a lew bil'nrealloiis toward those mareins; etirv- 
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ins- upward aiid hiu'kn-inl IV,,m llic ii|,|K.niH»il of llic longxir |.llcut«ms lliciv 
iiiv scvd'ill smnlllT, ^llol1 (m.'S lliiil .-n,! ;|1 llic |„,»l(.m ,l„rsal iii«r,ni,. 

l.(Mi;;lll of tlic lai'itCHi rxmiiplo ill llic I'ollcrlioii, sisly. Ilu'or iiiilliipiolcrs; 

lu-idll, tl.ii1y-(iv|.iiiill;iiiul<Ta. VdUiuM'MniiplcslKnovrrydiffi.iviil |m r- 

liolis, !is wrll (la a laai-liMl cailliii,' of diffi-ivol ^Iia|.c. 

'I'his »|iocics (lilfora ,-(aispicnoHsly from aii\ ollua' fossil / „w kiK.ivn lo 
1110, iilllioiuili yolin.;' ONani|)los of il liaio soiiio iTsomblalaH! lo llioso of tllo 
rowiil Sjiorics T. »,«W,,/;.«/;b, liiu llic adlill spcciiiiolrs liave a vor\ dilfcroill 
as|i|.cl. II dilfors Iroiii I', bdlipliailns Sleek, fiviii ei|iiival<,lH sirala !ii (hiiiIIi-- 
we.slerii H'yoiiiiiis!, in' ils ecoeral slaipe and in llie |Kisil!(in anil disirilmlioii 
of the, |)]i!-ations, lliey fiein;;- mosl eonspieiions on llie anterior portion of 
tlial ,sl,ell, wliile the eorresjioddiii!;- |,..rth.ii .d' ours i,; plain, 

I'u!,Wjm ami l:jmUt!i.A\;m\ of Doeks Cmiip; I'pper Kaiiali, Tlali, 

(Semis (IVIiKNA hainarek, 
Snhfiiains \'ki,oi!pti.na Meid,-. 

Ci/rem f Vi-lor'dhi") eixr/n (sp, iiov,),^ -Shidl of iiiedinm r'v/.Q, snliovaie 
in marginal outline tvlien adult, liitt stilieireldar when ytaintr, eHilinns, espe 
eialK- the 1\p]ivv medial! portion, Init so!n(,wlial eiaiipressed laieraii\ at the 
poslern-basal ]«.rlion; front and liiisal inar;|iirs ri',nillarl,\ and einiiiinioiisly 
nmmled; iKiKtero4iasal exlriaiiil\ soineiihal al)rnpll^ r.jiiiideil n))wanl to 
the sloping, broadly rounded postern-dorsal n.ara.iii; iniibones elevated; 
beahs small, iiiiaivved, and ]a)ilHine fnrward; posliTO-donsal niarj;ii, of eaeh 
valve lle-ved slroii;;ly inward, so that the hingv ligament i.H hidden from 
Mghl by sidi' vietv of the sladk 

Snrfaee niarh.sl lly the ordinary lines of ivrowili. 

I.eii»lli, thirty ininiinelia'.s; height rrolii base to ninbones, thirl) I'nlir 
inilliinelel-s, 

l'„«ilk„, ,i,„l hmlilil, -Hah Wells (In.ilpi I'pper Kanab, I'tah, audi lib 
hard Station, Wyoniing, 

Ceinis 'ITIiXI'S (iahb. 

•/'nru.l.s xphi'iHiklr'^K (.sp. lan,),. Shell elongate eiineale, inllaled in front, 
nalTuwed, and hUerally (kdlemal lieliiiid; beaks anterior, iin-nned, adjaeenl: 
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pcstoro-doi'tial murf^'In slnpiiijv Worn heliiiHl fho heiiks 1o llii' |Hisicriiii- ex- 
Ifoitiity, iiiid ai»pareHtly «-;ip|)iHl l)\- a slmulci', afi'e--sory \>hi\i-: poslcrior 
extreniiiy abruptly roLindei.1; basal liiai'giii iii'itrlv slral'^ht; \hitti rcj^ularly 
muiided, both laterally and vertically; anterior j^ajxi (XnisisSini^Mir w narrow, 
vertical slit tliat occupies the middle oi' a sdinowluil promliKMil prdjcctioii al, 
the aiiinro-basal [ku'iIoii td" the shell, whieli pnijt'fli.in lias flic shapu i>l' a 
N'oritiaii sliicld, ;i>; sr.'H by front view, wln'ii l)otl! valvrs are in ilidr natural 
)iosi(if)n; innl>onaI ^TooviMlistincI an<l niodcrately (iee|i, niiisinj^' a flis}!?!!-! 
-Tonvo upon the stony internal i-:isls ol' ibe A\v\l wbleb is uf abiml tbe 
same diniciisioiia and character jik ibal \\\\\r\\ is Irll by the radiating internal 
rib; besides those two {(rooves, then' is aiaillicr, sninewbat broader I'lUTow 
radiating from bctiind tbe beak ul' each valve to near llie posterior end. A 
broad, cake-iiiic aecessory plate covers the beaks and the Kpace behvern 
them: and, apjiai'endy, Iwo others, tine upon each valve, occupy (he spa<'i! 
between llie iiniljoiial pjaies and ibe lo|i ol" llie Xonnan slneld-shapcd pro- 
jection li((l'or(^ nieiitioneil, 

i'ltrrows before nienlioned. Tbe masses of rock from wliieb our .s]K'eInieiis 
were broken out, contained wbaf appear to have been {■aleareous, si|)boiial 
tnbcH, but none of thoirl were found to be nnniislakably eoHiiecU^d wilb tbe 
sbelk. 

!.euf!lb, tliirtoen niillimeters; ;>reates| heij;'lu, scivtni millimeters; breadlh 
at tbe front, six millimeters, 

iWiti'Ht (/«,/ /(/m%.---.Bulpbur Creek (Jroup; Upjier Kanab, lUab. 

Genus KllVrOPIIOUUB Meek. 

lauflophoni.-^ Mi'rI.-ii (sp. no\-.).- -Sbell subfusilbrm; spire moderately i>ro- 
dueed, nearly one-lhird hs Iohj;- as iIk; entire lenu'lh of ila' sliell ; vobili<ms 
about six, eonvi'x, tiii> las( one somewhat larf>e, el(m;;-ide, convex, and ta|ier- 
iug fi-om the miihUe toward dii! anterior end ; suture iui])ressed, an<l njxm 
the proximal side ol' ii ibere is an almost equally impressed revolvinn- line, 

.Surface marked by lim ordinary lines of ;^Tnwl!i ami also ujion (he 
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spin. I,y lumun-dlis sliiiiU loilgitiulilllll foWs, iwnillcl ivilli llic ,i]].r]nly 
obliquo .liriTlioii „U\u- liiuMof .iT<,wlli. 'V\u;v lulds apjiciir upon llic disliil 
portion only o( iho hisl A'oliition, 

l.cn!;flioniH; larsci'sl (!X,nn|iU! olilainoil, Iwonly-live inilliniolrrs; cliuni- 
oliT oC Iho lioily volulion, livclvo milliniolciw. 

'I'liia »|]ccii's (lilViTs from if. jjW,scn« .Meek, willi ivliicli il !,< iisso.iulc.l 
in liif Ifss lobiisl jumI lliorci oloilgato Inrin ol' llic sjii'lj, ils |jrop(Hlii>Ti;ili\- 
tourer spile, more itcli(-;ite and finer lil!n-kin;;s, and I lie less aliriipl ron\c\ily 
oCllio y<dnlions n])on Iho proximal sido oI'iIlc siilnrr. 

'I'ho s|)ocilic naiTic is (riycn in lionor ol'tlio anllu.i' <,l' llic .;vinis. 

/ViViVu, aud Iwalilj/, -I'oinl of IJocl<» (IroHp; lioar lii^ov \alloy, near 
Jkdlis Station, Wyondii;;. 

(loims l'l,AX()l!l!IK CniHard. 

Snl)i>enuH IjA't'iivOMiaiAij s A<;as,siz. 

l'Ut)i"!i)k {lhlta!iimj>h(ilm) Kambaish (.sp. n()\-.).- Siioll I'aliier small; 
spire Hal or nearly so, sntln-e iinpr<'ssod ; \-oluli()iis li\e or six, narioy-, 
rcg-ularly iniveasinj^- in si/o (o (hi! apca'tnre, hroadly eoiiyex n|i(ni the n]»]ier 
side; Jieriphery alirnblly r.nniiled lo th(. hroadly eonyex aoiler side, llio 

latter oxtendin;; ohli<piely downward I ilLward to (lie well delined, nioil- 

oralely hroad, and deep uiiil.ilieiis. 

Kiirlaee marked hy ordinary lines (d';;rowlh. 

Diameter of eoil, Iwehe niilliiiielers, 

l\mli:,ri ami limlilii, -I'oint ol" lioeks (Ironp; I'pper Kanah, I'lah. 

Ceniis I'llVHA Draparnaiid. 

riuim Kauabciim (sp. mn.). Shell rather inider the average size; lery 
elongiite; spire extended; volutions ahimt six, hroadly eonyex; a|ierliire 
verynarrou, endiiiir sharply at ils distal end and abruptly roiinded at the 
proxinait end, 

'The speeinieiis oC llie eolleelloii are all iinperleel, hill tho specios is 
peeidlarlydislinjraislied In its Mi-y slender eloii;;a(e hmii, ils oxteiidcd , spire, 
.spire, and ils ^er^ iiarrmv elon;:a(e aperture, 

I'oMkiii aiul liinililij. ^d'oiiit of Koehs Croup; l.'pper Kaiiab, Lilab, 
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(loHMs IIHI.IX Limmnis. 

Ildir K(uuil,rii-<i.-< (sp, iu>x-.).- Mhcll liavhij; (lir v:vm-r«\ cxlrninl slia|K! 
aii.l diiira.-l<.|- .il' //. p.iMwkl H;ly, Iml, hi^iilcs bciii;; n.uKldcnOily siuiillcr, il 

llracd, and il \m* a siiiiibir liir;;v l„.,lli iipoji it» |i,iriclnl wall. la nd.lilaai 
l.> llii' lalicr llirra arc I'mir short liai.ai- r!.l;;-<)a ilpoli Iha inner sarl'arc jnsi 

lliay ua'nilnala (...xlarlnrl y, lait axUaal inward in ilia d!racli,ai al' Ilia wliorl 
IVoia Imi lo llircc inilliniclars, Tha ImMa-niasl al' (liasa small rid;;as is 
shart-si, hal niara pnnaiai'nl aad laaili-lik,- lira, Ilia laliara. ()nl,\ a siaala 
spaciaian was aljlninad, and Ihal is vary iinparHTl. Il is dasarihi'd and 
aaiaad luacj Iraaiasa al' ils valiia as shawina Iha jtraal diiraraulialiaii of 
Ilolaniia ly|)CS so aaria as iha Cralaaaaas |Kai,rd. 

raailhu «ulU„iiir,lii. I'c.ial al' liaaks (lvoli|,; l.'lipav Kaaah, riali, 

(laaas ANCIirifA Conrad. 

Aacliilm l-itiila (sp. aav.).- .Shall ralhar small; (^jiira aaalaralaly i.'lon- 

itala; volalhais alxail .s<a(ai, c lax; sniara ilaprassad ; wia;:' au.daralaly 

lar.av, aoalorlail, hciringal ils C.Nlaro paslarior aonica' a rnlcirorm proaass 
whiah poials haa.kward in iha diivallcai al' iha spira ; Ihi^ ,ail,a' bordar ol 
lllis process aa,l also ihal of iho lja(h ol' iha will;; aoaliaiaiasly and braailly 
raamled lo tlia axacro-aiitarior .■oriiar of llic wiii;a which is aliniplly 
rouiidad; tlicnca ilia aniarior harder ol' Ilia win;; a.Mcmls nearly slral;;lil. 
inward lo a soiaewlial liroad lalrvad siinis ailjaeeal lo the aolianclla, w-liich 
silias aolTcspaiids lo Ihe alilerior aaiial in olher species; iaiKT harder ol' Iha 
lalciforni process liroadly aoneave ; and helweea lluil pracess and Ilia spire 
Iha dislal liardia' ol Iha win;; is shorlly concave and a linla rellexisl, sii;;. 
;tcsliva oT 11 liroild posterior .■anal, especially as Ihe alilerior canal is iiioro 
Ihali usually liroild; inner lip )irovidail willi a dl.slinel callus, which in siaiu, 
cases al least extends liaycnal llio dislal (aid ol' llie aperlnre across Ihe next 
vohiuaii; eolnniella iial iiaieh produced in IVoiil ; volniioiis of Iha spira 
marked by iiiaiu loii;;iliidinally ahliipie folds, wliieli exlend lo llie snHire 
on llie proximal .side of the volnlioirs, but iiol iiincli beyond Ilia middle on 
the dislal si.hi, and do mil appear al all on the body volinhm ar win;;-. 
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'I'lu. nlu.lc siivl'iicc iiuivkcd li> liiic .-.■v.avlu;;- ,,iri,T, nliicli iur iiiiire 
(lisliiicl iipoH (lie lasl Vdlliiioii iiiid Willi;; la«l vcliiliini al.-a, iiiiii'k.nl l,,v u 
iiH»lcralcly slruii;; nvcl viii;r rariliu, wliirli rxl.aala culwani a|a,H iIlo iviiig- 
alal is ,a.n(iiiuc(( li] llu; |Kiiiil dl" lln- lalciriinii |.rnai'«a, 

l.cai.ulli, sixlciai iiiii]im|.(i'Ki laradlll arn.s.s ll,u lai.ly ; ,,liili..ii, iliclud- 
iii^' lite wing, twelve iitiJliiiieKr?;. 

'I'liis species l-eHeililjlc^; .1. .Unrriinuu ,\lrel; anil iiayilcii in liciicral 
li.nii ami iuifaco iiiaAiuos, Iml il ilim-rs liiini llial slirll liy its laiste aiilaiioi' 
sinus, llui inljentien ,il' llie aulerior liovder, and llin rellexion i.i' llie |H.sl|.niiir 
Imrdia^ of llie win;;, and alsi, in llie !;eiieral sliaiK- ol llie win;;. 

IWdiau «u,l hmlilfi.- Siilplnir Creek (iiinip; l|,per Kaiiaii, Ijali. 

A,„:lnira pruhilmin |-s|,, ii<,v.).--Sliell rallica- aliuve niediiini size, siili- 
liisiferni ; spire eloiijifiled anil laperino-, willi nearl\ sliai;;lil sides, In a 
peiiil ; volillieiis, nine er len, eolivex, llie lasl ene |aii|inr!;inially more eii- 
laraed lliaii llie elliers: siilnre iinpressed i win;; lar;;e, l.ri.ad, ils iiiiler 
liorder nearly slnii;;lil or slijdilly euiivex, ils aulerior and |iosleriiir lairners 
alirnplly vnlinded ; |,oslerior liorder lienrin;; a siren;;, liroad, bliinl proeesa 
ahoiil midway liehveen the spire and llie oiiler mar;;iii lil' llie win;;, Ihe 
oilier iiiar;;ili of llie |ai.eess liavili;; a (lireelion parallel irilli llial ol llie 
oilier inar;;ili ol' llie winn-; pcisterior lionler el tile win;; eoiieave liehveeii 
llie outer eoriier and ilie liiise el the proeess, and also re;;illarly and eon- 
linnoilsly eoiieave from llie spire In llie end of llie proeess; aiilia-ior liorder 
of llie win;.' broadly and re;;iilarly leave to the liiise of the aulerior eaiial, 



api 



illv ralher short. 



Inner lip unknown, 

Surfaee of the volnliens of tile spire marked hy mmu rolls vialieal or 
slielitly ohlilpie folds or rid;;es, wllieli disa]i|«.ar upon llie l.oily volution 
and wiiin-; these folds are erossed liy ilinnerous line revolvin;.;- raised lines, 
whieh are hardly visible willioiil llie aid of a lens, exeepl liaise adjaeiail In 

the body volnlinn, liul are very faiiil upon Ihe win;;, \o reviilviii;; rid;;e 
passes out upon the w iu;; friiiii the lioily \ohilion. sueh as is eonmiiin ii|ioii 
shells of this geinis. 

Length iiboul four iiiitl a half eeiilinielers ; breadth, measured aeross 



d by Google 



V22 INVKHTKI5RATK I'AIJ'IOX'I'Ot.Od \'. |wMiri:. 

i!k; wing iiud liixlv voliili.ni, lw<i)ity-iiinr iniliiiHCliTs; iliiii(K-!cr ofilie IkhIv 
volution, fifteen inilliinclcrr;, 

Thm sjHMui's (lill'crs rmiii nil (Hlicr.s kiiown to im; hy iIh^ projeiiloii ..I' 
llu: fiuti'S' bnrder of tlio winjz- lioyi>ii<l llic pu.-JiiMior pmccss. 

rosili'n/ ai/d localif>/.-~~^nii)hm- i'vvv.k (l.rnnji; t'jipcr KaH:il) ;tud Siuk 

Bpi'iujJ,', I 'tub. 

(Uiiiiis LUXATIA Cray, 

Liam/ia Vinhcmis (sp. nov.).- ™SlicII --lohn^,!; spire small, aculis l.iil, 
not imicli oxUnuled; volutions abimi ci.y'lit, the lasl one iuiu-]i iiilhih-d, 
suture inodoratf'Iy imjirrssed ; ;i})ci1urii scitiiluiiav, somcwlial alji'iiplly 
mundod anteriorl >■, ralliis <ii' ihc iniuT lip a|]|]aiTiilK- nnl iniicli !liiidvt!iu>d| 
but thiokcsv iiutenorly liiaii jioslpriorly. Hiiifacc i.uirkcii by llic ordinary 
lilies of growtti. 

Length front liic apex 1o the aiilerior end o!' tlie^ apei'luri.- aSjinit i'our 
cciitimoters; diamotov itlioiit tinxx' t;cn(inii*lrrs. 

PosUion tmd locidity. — Sail Wells (innip; Coidvilb;, L'lali. 

Genus (lOXIOliASIS Lea, 

Gouhhasis Clehiirni (s^yi. Jiov.).-— Bhoil large, gi'jidually Sa|)erliig iVoiii Iho 
last volution to the a-])ex, the Kidcs of tho spire being only slightK- eoii\('x; 
voiiitioJis appareidiv nine or ten, gradindlv inereasing in size, llic lasi ou<^ 
not being proi)oriHMnill\ htr-rr llntn llie ollier.s; sninre .sliglitly iin]avssed; 
8idO(5 of the volntiuus nearly lial or sllglnly ennvex. the ouli'r and anterior 
sides of the last (,ne bn.adly and regularly eniiv( x; aperiure ovate; uuler 
hp broadly Kinuale. 

Burfaco of Ibe spire nun-k<.d liy stron- Imi-'itudinal orsligblly Hexed aiid 
oblique ridge-s nr lolds wlneli disappear loward ilie aperture ni' ibe lasl votu- 
lion. I'jmn ibe anlerior snrlaee of llie lasl vnliili,.u beyond the dislal end 
of Ibe aperlure, ibeni are sev(-ral slightly raised nn-cdving lines, and ibe 
edges of the veriiral pliealions are also sonuilinies seen to be lainlly creisu- 
lated as if by incipienl revolving biu's. 

The Hpecimens of ibe eolliM-Uon have all lost the ai>ex, bnl lb(^ lenglh 
of a hdl grown one is esiimaied al live eenlinielers: <lianieler of the last 
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'I'liis Is IIh^ larj^cst H|)('eiE;s oi' Gonwlta.^i,^ luioivii to iicciir ;il ilii^ loi-altty 
wIkti.- Ii was I'.niiul, and wliicli lias r„misli,sl lluv,. .illua' .Hsiiiicl s|,rcics, 

■Vhr spccilic nana, is pnsi in lioian' ..C Mr. W. (!|i>liani, (livisicm c'lT- 
j.-iii,.ia- „f lla; L'liioi. I'acilic Itailn.ad. 

.I'„silimi u,»l hr„i:i!/.^^-\',:ml of Hoaks (ir(Hi|); lii-ar llivca' N'allaj, iieav 
iMi'llis Station, Wyoming. 

G(i»ioljilsisvlni/>^t{lo>ilm(iil}. nov.). Sliallol'iiusiimo size, j;ra(liiall\- lajiai-.. 

iiig- tVoill tlie last volution to tllo a]iox; voliitioas ;tl>ont so\(ai oi- <aa|il, thosii 
of tlie spire sliglilly coiix-o.x, tin? last <mv. tiroaiily riaiialod to ila- aoi.iior 
011(1; snttirc illi|ifesscd, the apparent iiiiprcssion ticiii;;' iiua-eascil liy tlic; pro- 
jecting fold of tlie distal edge of each solution, wliicli is appressed against 
tlie proximal edge of tlie next, preeeding one. 

Surface marked by more or less distinct longitudinal, slightly licail folds, 
which arc crossed by several revolving linos that appear only upon the folds 

and not between tl i, giving lliciii a knotted or (a-iandateil a|i|iearaiice; 

anterior surface of the last lolnlion also marked by distinct raised ivvolviiig 

l.iaigtli twenty -eight milliinohsrs; diameter of the last volalimi, nine 
millinlelers. 

'I'liia apecii's dillbis from (1. clliy.siilit .Meek in its iniicli largia- size, 
nnirh greater apical angle, straighl.'r sides, and in llie details of its ornamen- 
tation. 

IViiti'M and Innilih/.-^Vomt of lioitks (lroii|i; Hear liiver \'alley, near 
Jlellis Station, W)-oiniiig. 

(ieniis VIVIl'Alil'S Moiitfort. 

Vwijimm I'aiH/iJ'tr/iol.'^i^ (sp. lio\-.).- Shell elimgatc-trochiform; spire 
coiisidovilbly produced in the case of some of the e\aiii]iles, lm( less so in 
others, eonvox-conical, diniinishiiig more rapidly near the a]iex than at the 
proximal half of the shell; apex ncntc; volnlions ahoni six, tlatlened npim 
the miter side, especially (he last two ^ohl(iolls; aiileriia- side of the last 
volntion broadly rmnided and tbrniiiig a more or less ilislinct angle wilhtho 
Older siihi; the distal side of each vidution concave to receive the convex 
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pimiiiiitl a'uh 111' llie iiexl |)nM'wUii;v oiu,-, but imijerls a lillle Ixivoiul il ^a 
dim an aiigulni' sluiiilder is foniH-d upon thv, proximal side ol'llto HUinn: 

Ajici'Uirii iiiibLnhoilval m outliiic. 

SiU'faco inai'kod by tbr iirdiiiarx- bncs nf ;;rin\ib, aud alw.i b\- iiaiiiiTdiiH 
iiiiiiiife, raised rovolvJng sJria-, U|inii bulli llio ouUn' and antcriu]- f<ides u\' 
ibc vobdioiis. 

1'Iicro is eoiisidcndilo variation in lla^ llalirnini.; of llu^ oiitcH' sidiiofilic 
volutions in dillVivnt cxsunpU's and in diilbrcnl pavls ol' llio sann^ cxainjilc. 
Tlie vointioiis near dm apex of all flin kIioIIs ar.' usually .-oiivcx and not 
nnu'Ii \r al all flaticni^^i; in sonio cas,;,. ih,^ nuicr side of iUi: las! vobillnn is 
broadly e.aivrx. wblic in oliuTs If is ,i,i! only (laHuHcd Imf a liHlc cniicave, 
(^specially IIk! pan ncari'st ibr suluiv, 

Len<,^tli of ail i\.\-vvnu:v si/.cd (example, lliirly niillinudorri; d'jnmilm- oi" 
tlio last voUitioii, hvi'iil}- iniiliincicrs. 

Genus ()l)()X'r()l5.\SbS Meek. 

(k/oi>/i'l>iisis h/critioideu (.sp. iiov.).~ Biudl of iiiedlinn size snini-wlial 
Vdbitst: vdlulioiis «ix or KOven, regularly convex; suiurc^ laintK' iin]iressed; 
suvi'.ec marked by souKMvlial strong lonjdiuilinat folds wliieii em! ai ihe 
suture upon llu; proximal side oi' (he voluiious oi' ihe spiro, bat do not (,;iile 
veaeb tbe sulure upon lUe distid .sideband upon iIk; last volution llu;y die 
out before i-eaoldng the anterioi' end of the. sliell; tln! wtiolo Hiirfaco also 
marked by -somewliat eoavHii revolvhi^' raided Hues, wliieli in erossin;^' tlic 
lonjdtndimd tolds give tliem a eronulateil appearanee. I'U,- revoivin;;' lines 
upon a liiirrow K[)aee on [he jiroxlnial side of llie siilure. and also upon Ike 
space in front of the revolving furrow ol" tlie eohnnella, are liner than tin: 
others. Odontoid process not very proniinenl, rorniiii;'- a small an^ivular pro- 
jeclion at Ike i-ml of ike revolving furroM' of (he eohimelia. 

I.englk, thirly-seven iniUi motors: diameler of llie lasl v..bi(ion, Iweiily- 
two niiilinieters; hut flieso proporfions \"ary eoiisidia-alil\ in dilibreiil sliolls 
of the species. 

I'n.'sHion anil. (ocaMlif.- -Point of Jtocks Croup; \wo rmha ive«t of L'oint of 
Eocks, Wycmiing. 
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Tl'^KTiAHV !'Klil()l>. 
MoSlusca. 
Coiiciiifcin, 

Genua IJNIO Ue)/-iiiH. 

Xhiio petrmm (sp. iiov,).---S]k'1I wvy larji'o, transvoraoly elongate, inadw- 
utcly tlliokj test massi\-<!; hnsal and (li>fs;il nuii'^his .subpanillel; fhi( laiii'V 
broadly but slightly convex and ihc i;.ninT nearly slrai!;hl or lahtf iy 0iiKir;ri - 
iiato iibout, or alittlo bi-liiinl llie iiiiddlc; I'roiit ahriipily roiuuk'd; {iusU-rii- 
tloi'sal and postero-basal marj^'ins s<ime\vliat aliniplly i-oiuided to \hv- pos- 
terior mai^in, giving, in some cases, a sublriiiuiate a])]>earaiico lo tlu! jsosicrior 
end ortlio rIicII; benkii dcijrcsi^^ed, sifiiatcd ni'ar tlui auterior end; undjones 
]iroad; lui,; ■■ hm -■■,.■. liiMli cardiual and iaU^ral IceiJi being- voiy strong. 

Surracc :!|)ji-M'i !it.K' jnnrlccd in no oilier nunnn'r than by the ordinary 
linesandiinbricafiiai^oi'in'owlii. 'I'heonier pri^niiiiir laycj- i.s well ])reser\ed, 
and the uraboneH, like ihoseoi'idi llic s|)el■Ie^^ oi' t'uin \ have exaniin<'d, lioin 
the Mesozoic and Cenozoic Htrata id' llial re;;-ion, it|j]iear to have suffered, 
white living, no erosion, Knch a« is connnmi in the ease of the recent Uniii- 
nidao of the SrissiK,si|)|)i and ils iribntaries. 

Length of llie Iarj;es1 I'xaniple, in (lie colliH'tion, fifteen eenlinielers ; 
height of the sanm, seven and a bali' w^nliniclers, hi Ibe ease u\' yv.w.n; 
examples the longtli is proportionally greatei*. 

Tiiis species may bo readily <listingnit^lied iVoin all others at all likely 
to ho eonftHnuhHl willi ii l)y Ivs -Toat si>:e, elonu-ale fonn, and ils sub|.arallid 
dorsal and ventral margins, 

Pfmliow mid loculilij.— WitU-v Cwok (ironp; lUark linitcs, Wyoming-. 

Imio pfOpheticii.H (sp. nov.). — Shell small or of niedinm size, obiiqneiy 
MvdH>\aio in niarf;iind outline, nnnleralely llilek, the greatest thickness being 
a little bfiluw the umbones; iesl raflier ibiek: nndmnes proininenl, direried 
forward; beaks curved Inward and forward, reaehinjv as far as, or a liiik! 
farther than, the jTiw.it of ;h(! sheiii front broad, nearlv pcipeiidieniar; iVoui 
margin slightly nmvi-s ai>ovi;, but abruplly rounded lo (lio basa! margin 
below; basal margoi broadly ro!nided, or soni-'itnics a little straightened at 
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Ilic raiiWlc; poatoiiiir lixtrciinty iili™|itl\ nimidi'ili ilorsiil imirgiii bmadly 
roiliiilicloliliiiiirly dcuvlinnid to the piislorior (sxliciiillyi llio (Icir.-iUiii of oacll 
valvo elovateil imd its mm'Kiii (loxoil imvanl anil ,lo«H\varil lo llic i-oiliual 
ligllmon!, so l!ial tlu: latter is hiddoii fi'om siolit l,y aid,, vioiv oMlio slu-li. 

Surface marked by llie ordinary lines of i;roiv|][ and liy iiinneroiis lino 
radiating' stria', wliieli appear also in llie substaneo of exfoliated pojlions (if 
the test. 

l.enslli, live rontinn'lers; heis'lil from base lo unibones, tbirty-sovoli 

'J'llis ti|KJcios ia of tho type of /'. lin.vi^s l.amareb, wbieb il mneh res<an 
hhm in general aspect. It is so diiiereid iioni aii\- olher known speeies of 
Dilio ill llie Tertiary rocks of America llial il cannot be mislakeii for any 
of Ibem, 

/'o^vViow m/'//wv//;/.y.- -iiiltia- (:Vi!ck (lr<inp; ISIack Ibille.s, Wyomini;'. 

tJnh lirminii.pklhlis (sp. ino-.).- -Sbell small or of meillum size, s.mur 
\vliat gibbous, subcirciilar in marginal ontlinc, llie lene-lli ami liciglit iiciii!;- 
about equal; umboues broad, not proiiiineni ; beaks dejiressed, silualed 
near flie middle of tho doimun; postero-dorsal pialion broad, depressed so 
thai rounded imd.Kinal Hdges ai'O formed, wbicb exlend lo llie poskao basai 
exireniity, and llie liilige ligament is liiddeu from siglii b)' side vieiv of (be 
sbell. 

Surface inaikeil only by llie ordinary lines and lamellationa of gronib. 

Lcnglli and lieigbt of the largest i-saniple discovered, eacli forlydimr 
millimeters. 

Tliis species may lie readily ilistinguislied from ad olbers by its sub. 
circular, marginal outline and lis cxtreuudy slua-l and alirupdy rounded 

spieuously in llic young .shell as in (lie adnll, liccaasc ihe addilions by 
grmvlh are made incn-e rapidly upon llie basal and aiiterobasal borders 
lliaii elsewhere. 

I'dniliull ami l«ralil//..--\VMn- Cnvk (lrou]l; I'.hick Ihilles, Wyoming. 

i:,,io SlMsl„„n,,h-' (sp. nov.). -.Shell of ordinary size, broadly subel-. 
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ri'fi'llliiriy convex ; fosl sint !ii!!s>l\f ; aors;il iiiiirohi l.rdiHlly ;irr]icil ; Irntii 
iiiM-giii l-opihrly n.inidcd ; Imsiil iiiaruiii l)r(.;Hll^ ,iii<l rc-Hlili-ly roimai-.l ! 
postorior margin siiinowliat iibruplly vouiidi-d, tlu! |ii>.slrin(lorsal porfioii 
ROmctiniPK obliqiU'K' iriniCiltod iiilil woineiinli's s]o|mi;;- li> ;i mol'i' pi'niiiint'nt 

hr.iii.lly i„i,vcx. 

Siiifiivc^ iiKU'kcl by Ibc milinuvy Ibim :m[ lainrllalinns ,,l' s;t(,«|1i, 
i.™.;tli „(■ tlic hnxvM I'Nainpl,' bi (lie cillci'li,,!!, nciirly srvcii .■ciili- 

'J'liJH species bears sonio resombliiiicc in I'. Ilaj/iln/i .Meek, IVmii iIk; 
]indger Groit]), but differs from that s|)ccics in its lar;;('r si/c, ils ciancx 
instead of strai;;td dorsal ntar'jin, its r;nbcr more piianiiicid inub(ni('s, and 
its grc ;t<a- proporiionaic bci;;]d. 

I'a^'tlijn and Uii:a/ft;f. — Upper (Jrecn [ii\'ri' Cronj): Henry's l'"ork and 
AlkaU Stage Station, Wyoming; also in l.owiT (iiien lii^■|a• ( Ir.inp: xia-st 
siile of Snake Uiver. six miles nortll of Janclion Monnbdii: ClilVs, tour 
miles nmlbeastward Ihnn \'erniilion (Janou; an.l Dry Jlonnlaiiis, X.a-lb- 
uesliaii Colorado. 

Genus COIililOCI.A lliibirelilt. 

Cailiimlii I'nicclli (sp. nov.).— Sllell iidlier snndl, snbelliplical in nrn'- 
ginal (intline; valves tiiin, slig'htly but stanewhal nnilbnnly (san-ex : beaks 
small, not pivminenl ; cardinal and lateral leelb well ileveloped : holh 
anterior and poslerior lateral teetb linel\ etennlatis! transversely ; midille 
cardinal b«)lb of eaeb valve luivhlg a sballcm vertical gnaivc^ abaij; ils 
mldille ; a very fainlly-raiaeil ridgo oxiends dovnvard IVoni bencalb tbe 
Ijcak (ni Ibe inner suifnce of each vah-e, and dies cnil beliav n^acbing 
tbo base. Surface nearly siia.otli, bnl markeil bv line lini-s of growlli. 

Length, tiventy-lbree millina:tersi beighl, fr beak lo base, lilleen 

millimeters; tbiclaiess, ei;-]ri rnilliHteiers, 

TliissliclllliftbrslVran ijpiral finins of CoWiKuto in its elliptical init- 
lino, slight thickness, and in llie delieai\ t.f llie Icsf. All Ibe species 
associate(l with it, except an oyster, are exclusively marines forms. 
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Sliccific, lianu! Riven in lloiiiir nl' l'n,l.,l. W. I>„wnll, ov(]l.).;i»l ill diiiron 
of tlio Second l)i^ision liiitid Slalis Cinl.ipral ,ni,l( l(o;..ra|,lii(al Suvvny. 

Pomtmt anil lo'vlil'f.- -'i\-rii;u'\- slmlii, probably laic i'aiccna ; liijnn 
liasin, lorly milen nasi nC Dciivnv, (.'i.hmalo. 

(iciiiw PIHIDII'.ll I'Inillnr. 

J'i^hUtm ^iiitibmtim (sii. ain-.). -Shall small, satieiriailaf in inaro-inal 
outlina; aiilni'idr siila sliM.-hlly lonjiia- llian llu. ])nshTO.r ; valves iullaM.d, 
Iha cnnvnsity IVoai Imal- io liasi- lioiie .siniirliams imatnlar ia aniisn(|ia.na(, 
111' (inn or aicHT alirn|il acauaailria llcxaras, 

KarCara nailkad by nnliiiari linos ol' ;;Tmvlli. 

Laiiglli, llvo iiiillininOTs; liniiiia, live aial a hall' iiiilliiiiclnrs ; tliiak- 
iiesa, five and a Iialt' iiiillinalnis. 

Position and locoiil.ji.- liiilcr ('rank (lioiiji; AInsy anal ininas, ncai' 
Evaaslon, Wyoaa'a,a-, 

Omnia MICSODKf-i.MA llaslaiyas. 

Me«nlr.iow lli.ih.pi (.s|i. ia,i-.).--filinll small, sali„val(! oi- sublrilicd™! yi 

liia posterior |iair more so (lata the oSliors; aiolioaea prominaia : heaks 
small; liolli anliai.ir ami posterior laloral leetli well ch-veloped ami Irans^ 
via.scly sirialed, as in (WItinJo ; earlila;;v |iil beneath the lieak small ; ear-, 
diiial partli ill troal ol' it ralher snadl and V-shaped ; pallial si.ias deep; 
nmsenlar sc-ars ilisliiaa : ri,alil valve aakiaovn, 

Snrl'aee nearly saainih, and marked liy very line lilies of Jfriralli. 

Length, ahead ma- aeiiliaieler ; lioie-ht, alaail sis niilliaielers. 

'nii,s ,slicll dill'ca-s i'rom ly plea! I'ca-iii.s ,il' .l/a.w/asaia in lis V-shaped aar- 
diiial tooth, traHHVor,saly .sirialed hderal leelli, and deep pallial .sians, 

Spocific name given in hnmir nl' rroi: !<', ,\l, IJishop, of 8ah l.alvc Ciiy, 
Utah. 

I'aMion a:nl hKonii/.^^'l'i'rliary strata, probably lain Koeeiie ; llijnu 
liasin, I'orlv miles east ol' Denver, (Jolorado, 
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(Jo>/mh ,w6;o///(/;r» (sp. ih.v.).--HIh>11 nf ordliinrvsiy.it; ii.iir^ln,,! ,Mil- 
liiur .iulilrihcaral or siibov;Ur; viilv.i^ only slijdiily inir,|uah beaks <toii-- 
ti-iuous; umboncs nuidrralrly |HonHncnl ; b.^ulo; iucnrvi'^! auil direeii'd )i 
iitlii! ibnvard; iVont ubUi|Uely Inincale, i-onnivo, jm.ilm-Jii;;- iiHliriilm-lly, 
{lolinerl anterior iimbonal iid.ii'cs; abniplly nanidcil brlow to iIh^ basal 
margin, wliicli i« broadly rounded: posicrinr (t.xtrcrniu- low, priiiiiiiU'iif, iiiiit 
shaiply rouii.Idd; ]iosl('ro-dors;tl niar;pii slopin;;- I'roio ihe dorsum lo SiL(( 
posterior oxln-mily ; tliis margin ol' ifacli \'al\(i is luail ahrii|)lly inward and 
(IcnvinviH-il, i.rodnriii;;' i) narrow, siiallow I'nrrow, bonbrcd aS earb side hy a 
soiiHJwbal iironiliionl rido-e, wliicb (■xlciids from helnnd llir bcab hi ilu; 
posterior exti-nnity of llic^ sltell. 

SurtWc nuirk(((l b\ nnnu'rons, I'iore or less stron;;-ly chivaled, coii- 
cenlric folds, wliii'h disiippear iicfore I'carliin;;- tbe anicrior and poslorior 
margins. l!<>Iw<Mni (lii'se iolds, and npon llKtso j.aru „{' [lio surfai'o 
unniiirkod b}- Ihcni, ilie .sui-iaec is niai'k(;d by ordinary lines c>!' ;rro\\ ih, 

Length, twenty-five niillimeiers ; Imight, eighteen niillinieiers. 

This species c!osel>' resi'inbles ('. aii'/iJh-MdGk, from ilie Poini ol' Rocks 
(Iroiip at liock Kpvings, Wyomin'^-, l)ut diit'ei's H'on. thai species in ils less 
<f\1ended postei-i(n- extremity, i!s less an;;idar poslerlcn' nmbonal rid-es, ils 

of iIk! unib(nies belween llie posli-rior and ludeiior nmbonal ridges which 
timt speeies iiosscisses. 

Position am/ hvaUl//.- ■■ -liiiler (,'i-eck Oi'onp; I'oinI i>l' b'ockri, Wyoming. 
G a s 1 1; r o ii o (1 a . 
Gemis 8TI0(MNKA Draparnmid, 

,SVrc/;;m/-'//;/7/;.s7,/yv((sp.nov.). -Sbellrai lier small, ovale or snbellipiical 
in laferal oiiilinc; s|)iro minnlit biii promiuenl; las! voUilion nnieli expanded 
and broadly convex. 

Surface marked by the ordInar\- lines of gi'owlh, and. imd<!r a hniK, 
faint, close-set, revolvivig- strix are lo be seen. 

Length, ehwen millimetoit*; breadlb of apcriin'o, six nnllimoterK. 
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'I'liis s|.(i.-i('s ]i„ssoMS(.s peculiar iiUinvst IVoiti f!u! litrl tlial II is tin; WvM 
S/icdnm lliaV luis hciai iliscovcnHl in ihr 'IVrliary .siraia ni' ihai ;;T*"'t ivi;io]i. 
AlUloug-h llioro an; sn Irw saliiail, i^iwvMn- rlianirrrr.s hi ari^ speaks of sIk; 
geHU«, tliia sIksII may be roiidily i-ecogiiizeil by iis miiuilc Kpirr, llii; (cn'^lh 
of which is only a very Hmall j)art of tho Cull liaijvlh of Uu^ Hh(;ll, and akn 
by its broiiflly conwx hiKt volution. 

Vosiiiosh inni hiriilily.- -Oppoi' Grooii Kiver Group; Alkali Staj>'e Hlalion, 
twonty-two iiiilos iior(hwward I'rom Groen XWvvr Htation, >YyoiiiiTi;;'. 

Genus HELIX Liunaju.-^. 

Ifi-Hr, riparia (up. nov.). — Sholl of iiitHliuin size, siiliconicitl; \a>lMli()iLs 
about (iv(!, niodomtoly convex; suture slig'lilly iiriprOBSod; B\nn; (aamiika'ably 
produced I'ov a species of this genus, equal \n lenj^lh lo nbout iUnM-si>\rniliri 
of the onth-o )ength of tho shoH; pr<i\ini:d side ni' the last i'ulnlidn broadly 
and continuously roumlod from the oiileL' side; umbilicus small, raiker deep; 
outer lip unknown; aiierlure dbliipic, broadl\- siili(i\a!(' in oulliue, 

8mf!ioO marked Siy the ordinary dislinel lines of otowsIi. 

t'nsH'mi mid tocatUij.—l.owi-v G.reen Kiv<!r Group; eijrhl miles helnu- 
Greciu Hiver Station, Wyonunj;', 

n<:/lc periplia/a (h)). luiv.).- -Shell of ordinar^■ sixi!, suiilentieular in 
form; ,spir<' iowand broadly <>oiivex; vohltioiis aboul liv,', each broadly 

rounded nt ihe periplu^ry of ibe shell; under side broadly convex ;n.d nmuded 
sharply inio a small, deep unibiileus. l,ip apiianiiiily not reilexe.l. 

Surfae^^ ufarl.ed by the ordinaiy dislinel lines of jrrOMdh. 
I'eriplteral diame(<'r, aboul (liVeen millim.'lers. 

/'o.-:i!h^> iuiil localii,'!.- dllKer (!ivek Gnmp; south bas(, of I'im^ Valley 
xMoinihiius, ['tali, 

tienus ITi'A Lamarek, 

Pupa ii/cohila (>^]). now). -Sliell snndl, l»rruti;d, re;!,idarly laperiu^- to 

tliG apex; volutions idwut six, <!quvox, regularly inereasin;;' in si/,e to ihe 
aporturo, tho last one not being- contracted; suture; Inipressail; aperture sub- 
ovat<' in outline, its V-uy^U a liille nwre ihaii one-lhinl tliat of the ndu.ie 
shell; outer li|)dnekened, reflexed. 
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l.(!ilgtli, (ivc; miniini'UTs; (liiuiuior <il' la«l voliillon, fwo iniillnHitcr.s. 

1'liis s|H'(-ics is nl' ;tl„.iii Ihc sanH! hWa'. as i1h> ivcrril species I'l'im.Mht.c 
S;iy, iiiid cl.wely ivsenibles \x in Conn niu( y:ym-v:x\ v\vavavU-v. 

PosUlon anil ('>ra!:>hh- 4>|k4' Civrn l!lver {'.n.iip; Henry's Kork, Wyo- 
ming, where it in iissodaii'd with iIh' foil.. win;;' siktIcs; 

J'ujKi iirciiiilii (sp, no\-.).- -Hlicll iTiiHiilc, o\";tii'; \uliit!(»ns five w six, cnti- 
vcx; suturo liupTOssod; ii|)erlure ciiiitniclcd; ireih oi' llic apcrhm! mikiiown, 

I.oiigtli, two millimeters. 

This sliolJ is or iilioiit the sanie si>;(.( anil shape as I'vrliiin uvutu Say, and 
in jveneral asped It rl(»sel\ reseiutiles thai speeifs. 1 1 appears, hiMvever, In 
b<^ a tnio pupa; at h'as( the chararlci's which slmnld .separate it ironi tiiat 
genus iivo not appaieni. 

Position and hcalili;.- ITpper (ireeii lUvor (iroiip; I lenry's l<'ork, ^\'yo- 
ming. 

(ienu.s XMIiri'lN'A Lainan-k. 

Neril'mu voimlUieafu (sp. iiav.).-^Sholl luiiall, subovatfi in hitoral nuthne; 
vokilionatlireoandalialf orfour, l-oguljirl)' cannex; spire s]ini-|, as is eninnHiii 
in tlii*; <jcinis, Iitit somowhid- prominent; suliu'o MUi(hl1y ini|m,'ssed; aju'i'lure 
semilunar; iune.i- tip broad, plain, Hal, its inner edj-e uel clearly sveu, bu! il' 
ci'enulated a!: all, it i-s not conspieuously so- 

Suvface marked by numerous raise(L re\'(il\-in;;' lines of nnetpial size, 
wliich increase in number by implanlation as I he vehdions incii'ase in size; 
tlio revolving lines crossed by the nsiial lines oC uvnwili, which ;^i\-e llie 
surface, upon some parts, at loa.sl, an indislinelly eanei-lialiid appeariuici' 
under the lens. 

Greatest diauieiec of the lai-i;-esl examjile discovered, nine njillinu'lerB; 
hei<.'hi, iyino- with lis ai)erliire upon the table, live niillinudevs, 

I'oviliaii <imnacali//l.— H\\U-v Civi-k (inm\r, Ulack IhiUes, Wynndno-. 

(iiiims ,MKI,ANIA i.nnarck. 
MelcD'n LfinnnU' (s|). nov.),- -Siie!! hn'jve, ehmj^'ali-; volutions npparmily 

a fevolvin!>- row of pronnnent, siron-', onhvard prujeclin- iaierally sharp- 
ened lubereles, wliieli extend rn.m Ihe apex lo the aperlnre; snfnre lincai-; 
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1:^2 iKVi:irri:ni;A'n': i'ai.kox'|'()i.(h;v. iwmn:. 

Sllifnw of llic vnlii(i,>lis nil (li.. ilisliil M,- „f llic nm of liilicivli'a willlOiil 
rcvolvill}^ «tfin', or liiiviii^;- iiiic oi- nvn iiHlii-llnrl onc;;; surliici' ii|)(iii llic priix- 
imal sido of did roiv i.r iiilK.rcle« iiiiirkcil liv mmicniiis (.Icviil,.,!, slijrlitly 
iravc.l, nn-ciU-hij; slriir, wliirli an- m.iiv ilisliiiii iilrml iiiiiUviiy „! ihu ,i|,n,'(i 
lliiMl elKwhero, and im- mtv rlosc I,>;;vi1ht lu.iir til., oiluim^lii. Only lIlllKi 
or lour nl' llicsc slriio iipjioiir up ni llio x oluliolis ol' llio spire, lioraiisi. llio 
rMiiiiiliilor lire covi-ivcl by ourli siicivcrllli;i' voliilioii. Apcrluro oviil or Mili- 
(■lli|ilirnl; oiilor lip liiiviiii;- a liroad, mIuiIIow iinlcli, llio ivlivaliii,; aiii;lo ol' 
ivliloli is opposilo llio r,„v of lulioirlos, aiilcrior porlioii iiiiidorap.ly oMolid.id 

and alirii|,lly roniidnd In 111.' roln Ila, 

l.nli;,lll, alioin iiilln and a liall' .■nnnini'lcr.s ulion nnliro; diaiinlor ol' 

Tllis s|iniaos 1:< more iinarly like a Iran .l/r/m-.i ol' Old World lypnlllan 
any .d llii' so-iailK-d Jiclanians ol' Norlli Amnrira willi wliirli I am ac- 
qnaiidnd. 

I'ifKilmi awl lor„i;i,i, -d'orliaiA- sirala ; Cnov (:iv.d<, Colorado, ivla-rn 
il was ohtaiiind liy .\ir, W. Clolnirn. 

(mjihw llYDIiOISIA [larliiiunn. 

ll:i,l:,J,;,i mill (sp. nov.).- -Shell small, vca'v sliaidia-, sides ol' llie spirii 
slraijrfitj voliifioiis emneN, appaivlllly llvolve or more, ineivasiinr repdarly 
and iniilbrmly in size fmin npox lo aperture. Surl'aee markeil liy the 
ordinary lines ,il';;rowlh. 

I,ntij;tli ol' . me example in llio e.idleidimi, nine millimeleis ; diaineler 
111' Ihe last volution of the same, one mid a half milliiaelers. OiIht exaiiv. 
|ile.s Imlieatc a length iicarlj- mice as pival as thai liiav jcii.ai. 

I'ttniliim milt limiUti}.- liiller (.*reek (ironp; .\lliiy eoakniiiies. ni'ar 
kivanston, Wyomiii..-. 

Iliplnhiii riiilirmii mi. nov.). --Sladl rather small. elou;puiM-oiueal, 
spire moderately prodlleed. ils siiles slraii-lli or nearly .so; vohuimis almni 

distal extremity sli.;Ii(ly angular, its nulerior end prominent ami rmuiiled. 
Siirfaee marked liy the ordinary lines of "Toivtli. 
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l,i!n;;lli, iilKKil livo iiiilliinclcrs ; ilitiiiictcT i.l' llic liisl volution, iiciiHy 

(wo lllillilO|.|cT». 

;VMo» auillocililii. ISillor Civok (;roii|i; wosl huso oC llosinlii 
I'hiloaii, 1,(11)0 fool liolow the siiiHuill, I'Oih. 

Comis \'l\'ll'.\lirti MoHllorl. 
Vwlparus />tirt!/ifry^i'v (n]i. now),- Sholl rallior ondiT iiioilidiTi my.i' ; 

lni|>iv,<so,l Al (lio ,lMiil M 'oaoli ^ol^lloH llioiv is a small, looiv or loss 

(lisliuol. rovoKiiiiijsn.ovoorruni.M-, In wliioh (Ian imrl is C.ilcloil, aial olosoly 
a|ipivsso(l a,oailist (lie |iroxiinal si.lo of llio a.lja.sail vohuion, iho iiil.l I'onii- 
illo- a slijs'lil |]roi<'rli(»i upon llio |iisj.\ioial siilo ol' Iho sulloo. fiuclio-o 

mid.lh'of tliooHloi'sid,. oC Ih.' v,,hi(ious. 

I.(ai!;lli, ahcail Iwonly livo iiiillimol.Ts ; hroaillli ofhisl vohili ivolv.! 

niilliaiolors. 

;Vs(7;<,«o/,,//or«/,Y,/..--lii(lor Crook (Iroiip; l!lack liuttos, Wyomiii,"-. 

(ioniw l,i;iOI'l,AX 'I'rosrhol. 

Lriiilihx .' I,ir,if«l:: {><[,. oov.).- Sholl ol' .a-.liiiary siw, oloH.talo ooiiioal ; 

volutions ahoul oi,u-hl, oraduallx iocroasiua in sizo ; < vov aosular, tllo 

iUlS'lo huillg slauii, imuoiooul, and silntllisl a liltio in advaooo of Iho niiddio 
of (ho siilo of llio volutions of Iho spiro ; suluro sli.;1,lly inipivssod ; last 
volution hroa.lly roundo.l Ihun Iho ivv.dviii;; aiiiilo lo llio iiuihilhais ; lunhil- 

hico up.u. la.lh sidos of tla> rooolvin;t an;do of Iho v,,lulioiis uuirkod luoro 
or loss .listiiiotly hy (wo or llirco rovoKino raisoil lino,, 

l.oii;;lli, Ih'irly milliiuolors; diainol, r of last voluliou, fiflooii millinic- 
ha-s. 'I'liis sliell has (Ik. nspcai of .soua' forms of i:,,„:„lmt.h. hiK llio prosoma. 
of an innhilioiis oxidmlos il from Ihal .ivoiius. It ah.,, vai-ios from Iho 
typical h.riii.s of /..70,,/or, hill a|)poars 10 ho iiior.. nearly rolalod to (his than 
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134 mVliBTKBKATK I'AI.HOS'rOLOm'. [wmiii. 

{o ;uiy oilier o.stahiiKliod j^eHiis aii(i is ii(*ror(liiij;l\' i-cl'i-ricd tii il ijiovision- 
ally. 

I'midou ami loailH!/.- mum (;i(!<.k (hrmy, ; lilnck liuluts, Wynmmg. 

(J. mis 'I'Ul.O'l'O.MA lliildwiuiii. 

TllMoma n,j,li,,.<,,ui (sp. ii„v.).- -SluH hkkIciiiI.Iv Imij;c. Iiiiviii.r llir 

licaicivil lor I' .sliclls ol' llii.s j.viiirs; ,s|]irc elcvalcil, its si.ii's l.roiully c.nvcx; 

volulioiissi.N ors,.v|.|i, tlifir outer side ll,illcn,.d or only sliolitly coovcx; 
pr.)xiiotil sill,: of tlio hist vohlliou also llalloind ,,r sli,;lilly rouvcs, |m,dllc 

or liiiiitly ioilin-ssfil; tiiobilii'al rl.iidi iiiiimic or waliliii,;. Siylaco of llio 
tiavo or i'our llrst vcdotiolis of the spiro (■laiM'X aial iiiaiairfod, oxc(.|il liy 
thr ordintiry liia-s of jrrowili, lait llio lasl 1«„ or lliroo volaticais an- rial- 
s|ii,-iioiisly iiiarki-d hy proiiiiiuail tul.i-ri-li-s in luo or till-,-,- l-,-^o^ in;;- rows, 

,-xli!liilili;;- 111 till- a|ii-i-lliri-, and wlii,-li s ,-liiii,-s si-i-m to Ik- i-,a,n,-i-l|.|| in 

llii-ir ri-spi-i-livi- rows liy sli;;litly rais,',l 1-,-volvili;;- liiii-s. 'I'lii- distal row of 
nili,-i-,-l,-s is sti-,in;;i.st anil is sitliatl-d iii-ar till- siifuri-, on ils proximal siil,-. 
■I'lii- la-oxinial row is inniiodilltnly n|)oii iho ilislal si,l,- ,if llio siuiir,;, tlio 
liihi-ri-k-s ,.f whioh an- iiiorii oliill-iati-d li-alisv,ii-s,-ly llani tin- ollii-rs, lint not 

Olio, bill ii|Hiii soiiHi ,sli,-l]s il is r,-,lu,-i-d 1,1 only a rais,-,l lilii-, 

l.i;n:;-|lior a lariio i-xainpl,-, lliii-ly-',-i.;-lil inillinii-li-rs ; ,liani,-l,-r of III,- 
lasl v,illilioll, Iwiaily-llMi Inilliiiii-ti-rs. 

This shi-ll i-|.s,-ii,ldi-s (In- rw-,-iil r|i,.,-i,-s T. a,a,i„i/i,;, Conrad, lint ililfors 
li-oni that shi-ll in its inimi ,:oin,-.v vohilions, ils faintly iin|,r,-ssail siitiir,-, anil 
Iho dillornnt arriin;;,-iii,iiil ,ir its iiiIhi-i-Ii-s, Il also ri-s,-n,lil,-s '/: ( liripariK) 
SIrmsimJ/eriaiiii Pdar, as |iiihlishoil In l!i-iisiiia. Inn diffi-rs in tin- 1,-ss ,-on- 
v,-.xily of ils vidllliolis, ,-sJl,.,-iall^ 111,- priixiinal siili-, and in tliii ililfnriait 
i-hariioti-r anil position of iho tulit-ri-li-s llial aiha-n ils siirfai-,-. 
(o-iiiis I'llOUrs Monlfoi-I. 

/'Sorin- ora;«-,-,i(nv (,sp- iiin-.),^^-S)ioll small, ,-oiK-avo-i-oiivi-.x, Iho i-oiivoxlly 
of -111,- iippi-r sidi- lli'in;;- sli;;ht and ll,-arly nnifonn ; ^a.lnlilllls - and a half 
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iilyUy lilies (if ;.To« ill; ivillioiil cMnmcDus liodics iilliiclu-d Ici liiv pmjiliiTyi 
.KTliirc vrr'v (ilili(im: iUld vcr\ naircw, 

Diiiiiurtrrcl'liieshc^ll, lliil1.-..n inilliuK^lcrs. 

I',,xili<,ii ijiiil lf„;,lil,/, 'I'lTliiivy »li-ila, |in.ljiiljly lull! Kcciiim; llijoii 
• mn, lorlv' iiiil<.s ,;asl u[ Driivvi', (iduracl,.. 
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Ciii /v i>'r i<; i; i v. 

Ol'XICiliAJ'IIlC DISTIUBIITIOK OF THE (lI'lOLOdlCAL 
TOIfMATlONSTN Tllli IHNTA ll()l:\TAl\S 

AND A j)it>'i'i,'i("r ()!'■ (;(>i;N'i'iiv adjaciixt 'I'[|[':i;|';iX). 

I )mi|«isi. I.. 5;iv<' a liricf ai;sni|itioii ,,r llic .;i't.l(.;rv of a pan i>( tlic 
Vimil .McHiiilaiiis aiul ;, dislrici ol' .■cumvy lyiiiir m llir ii.irili. ,shvlcliili;r 
iMiy.iud llic I'liic.li I'acilii' liailroa.!, TIk^ iv,ai,ai is lanlaaiT.I williln llic 
iiicriiliaiis of l()!l= :ill' aial llW' M'.', ivrsi i.ainila.lc, aial la'UvccM llii- |,ar- 
allctlK.il' 1(1" ir>'aliil II' -HI' iinilli laliladr, Tli,' Cnvii Hi v,t rails llir(iii|.li 
tlu; iiiiil.llc nf lla. .liMiin, liaviii;;- a aaiK'ral iicrllaajy and soiillici-ly laairsa, 
l,ilt IViai, ivldrii il .li.llrrls i„ ,;aval .■urvcs. 

'I'lii' I'iidil .1 mains aiv roiii|i,,s,.d ,.r ..icvaled valleys, lalilcs, and 

peaks, da- lalier llaviii«- a very im-gadar dislrilailioii. due In ;;vnlo;;-i,all 
slniclim.. 'I'lic axisef llii' ranae is tile axis (li- a .rival llrxims liavili;;- n 
total displaiaaiunil (ill- cxliiliiliii;; all ii|,lnaival) nt iiimv tlian illl.llllll lad, 
'I'liis ili-xniv t.TOiinatas nil llin islsi in llin lillln valley sei»iialhi;; lla' I'iiila 
Mnanlaiiis IVniii ,lniielinii M.allilaill, Tlie latter re|,ivsenls a .slinrl, alira|il, 
anticlinal llexnre, lla^il|.,■ a licaali and .sniitli axis Tlie fiiila aplili lias 
bnainht ii|i all nf llie Jlesnz.iie and ( 'arlaniilianiis (;nai|is with till' riiita 
Sandstniie, and in mw Inealily a still "Ider enni|. nf rneks, viz. llie lied 
(.•reek (,liun1zit<., is expnsed. tin tlii' Hanks nt tli|. ralioe, linlli In the laa-tli 
and siailh, I'einiicnie. ;;Tnn|is are Inand, "I'lie eralal l.'iilta (lisplaeiaiiiail ia 
mily a llexnre in lis Mvneral eliaraelerislies, „» tile dnnielhrmv ,ni llie north 
side ot the axis is, in some loealilii^s, in pari |>rodiieed liy lanhin.it: while 
nil llii- south side of the axis laidls are found havinn thnms on the iiorlli 
siile of the tissiire. 'niiis the Inalts, inslead of heina a iiarl of ihe aen.a'iil 
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(kisilrc i.f the sl(i|i('. arc ci|i|«jsvcl lo il, iiliil the liililla ihcliwivca, ill ii |]m'l 
(il' Ihcii- cmiM's, vhimitr l(. Ilusmva. .In addition K. (lu- nMii],liciili(,li« lluiK 
ii«.|ili„iic(l, lliiTu im: „llicr minor lll■^;lu■^■^s williin llm .;visUrr. All of ihnsc 
fuinplications wilt tic s|H>t;i!ii of i'liriliov on, 

Witliiii llic dislricl wliirli I iiiiduilidcc lo dosiTilii', iinollior |;iviil (tcsiiro 

mUBtbiiM iioiicd- 'lliislmm iioitli mid scnilli axis, iiiiil tirin!;,,Ho viou in 

tlie refjiuii iioiih of Allien .Mounlain ilio .Siit|itnir CrocI; { 'rotacooiiti, On 
tlio (laiit<» of Itiis lloxiiiT no Unit itic Kilt WoIIk and I'oiiil of tjonks (Vola 
ccoiis, and Itio Diltor Crock, t.oU'cr (Irccii tilvcr, f|i|)cr Civcli ti'ivcr and 
llridccr 'I'crliarios all of uhicti jiTonii., look pari in llic nioMancnl ulilrti 
mildo lllis IkvNUrci t)lil llicrc i,i no evidence llial llic ttroivii'M [>ark (iroii|i or 
tlu! Ifelio]) ,Moniilain ( '.nielonieralc ivaa involved in (lie inovcincnt. 'I'tie 
nmillicrn cxlnanilv of itic ItcMirc is well seen al Itie Iiciiil of lied (^reck, 
ivlicre Itic rocks .ll|i]iin|; sonlli from llic end of itio ,V»|)on llc.vnre t.ircane 
tiorizonlal, and ajtaiii arc turned ii|) by itic cTcal I'iiila Itexiirc, lliiis forinilic- 
a syiietiiiat lichvecn ttie (tank of llic ;;i'caler llexilrc and Itie end of llie 
les,«r, 'I'lie eliaracterislics of itiis ,tis|itacein(iil also will tic (li.scusscil ticro^ 
after. 

r iimv iiroceed lo (k'.scritie llic irciuiTaiiliic ili.slritiulion of llic i;roii|is or 
fornialions in lliis dislrici, and lo ;;ive llieir frcncral slralicra|,liic ctiaracler- 

alld nliconforinilies. 

Alt of llic ,;rou|isor rocks latilllalcd ill {'liaplcr II »ro lound vvilliin 
Iliis area e.xee|il itio Oraiid Canon (;roii|i and Itie (Iraiul Camiii Seliisls. 



'I'lio only locality where lliis ,;foii|, lias lieiai liiniid within Itie Icrrilory 
eiiitiraced in llic. di,s™s.*iii is in Ihc viciiiily of tied (.'reek, a small iritiiilarv 
of llie (Irecli tiiver, cnnilyilii; ililo llic tatter al llie liead or wcslcrii end ol 
lirowlfa Park, lis j;coi;Ta|itiic extension is ivett shown on llie iiia|i, and 
needs no furltier .lescri|ilioii, 

lied Creek sc|iarali.s (,>ii,irl/. .Moinitaiii and Moinil Wtieeter tiy a lor- 
tiloiLs, tiarili;;, craiiey caiuili wliosc sides rise lo an allilnde of atioiil 2,0(1(1 
feet atiove (ho creek, and llero llu' inleriiir siriicliire of llie croiiii is revealed. 
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Tlio gmu)] oiiibiiici'il midiTthc uiniu' is the lowi'st liciir/jiii (oiinil witliiii 
tJlO l-o;;ioil limici- diwllssinu. ll is fiimiinscil in !iir;;v jBirl (li a (|niulziU', 
von- mvstillliiic iiiicl ivliil,., .111,1 Imviii;; llic iivmiai iispcM ,.l' virjiiii ■,Hiirlz. 
Olilyiii n I'lKV pliiri's is llu.iiriuiiinl .!Tiiiiii1iirslrii,.tnn.ii|.|)iuTiil. liilimiili'ly 
iiSsiM-iillcil Willi llic (|iiiiMzil,' iiiv viTj- invjruJiH- iij!.;iv;;-ili,iiis ,>(' linnililciidic 
ami iiiicai-wiHs scliisla, llic lalUT s,niii.|i]ii<.s lirariliic (;ailKi(s, (>ii;;iiially 
lli.is,. scliisis w(.ir |ktIi,i|,s iir;,illaccoiis slriila l.cdvia.ii llie lliickcr a(rala 
„(■ pinv silii'c.us saii.lslniK.. ■|'lif wlicilc armf lias liwm greatly iiHilaimir- 
liliMsnl, iiroilinaiL;; a la-yslnllizalioii (lial in iiiuiiy |.hiia-s lias .|iiili', iiml in llii- 
riniiiiiii-lnralimisC, (ilililcnill-d (lie iilieiiial iiraniiliir iii' sediiiinilary slnielmv, 

have been proruuiidly iilicaled, or I sliniild ralliia' sax iin|,liealed, ll is 
only in a general way thai any iirijiilial siralillealinii eilii lie eliserved. 
'I'llirt orij^-illal sivilelnre can lies! lie seen when sUindiiig- al siiine distance 
froin llie lieds In lie slinlied. 

Its relaliim to llie Cinta Sniidsli.iie alaive il is exliiliited in the lower 
omloflhe eafioii 1.1" lied Creek ami aloiijr the esear|imeill wliieli laees 
Brown's Park mi till, soiilh side of Jloinit Wheeler, n|, llie eanon of an 
intenilitfeiit stream Binr miles hirther west, and also i,|i the eaiioii of Wil- 
low Creek. Olhcr I'aels rehllili.; to the jinuiion of llie two !;Tiai|is are seen 
on Iho sliiinnil ok (Jiiariz llnniilaiii. These kaels are lis Hillonsi A |iiirl of 
the riiita (lniii|i, wliieli i^, hilm anil liieher, lenniiiales alirii|)lly aoniiisl the 
iinailzile. 'I'lie Ihiekiiess ok llie heds lliiis liniiieil is alionl H.lltlll keel, and 
us Hid beds are triieed from Ike soiitliward In lliis |ilaiie ok jiinelioii lliey 

crates Ml Ike vieiliily Ilk the i|inirlz.ile; but the total Ihiekiiess of the beds 
is not itiereased by the traiisiliiin krom tiller to eoarser sediineiiis, llioiij;b 

particular beils may ikirken, sneli Ihiekeiiinir being' e |ieilsilleil by the 

tllinilillg out or disii)i|ieiiraiiee ok iithers. In these eolii;loliiera(es the eoarser 
niatoriols are ok qiiavlzile, honibleinlie roek, &i'., similar to those ok the lied 
Crock Oriiii|i, held in a niairix of silieeons, horublendie and mieaeeoils 

flank Ilk the greiil Cilila llexnre, not lis axis, mid llie jinielii.n iik llie lowiT 
l,w-o or three tlioiisaiul keel of the liintii Sandstone with the (imirtzite is not 
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BED CREEK QUAIiTOITE. 

scxiH; wliilct froiii iMii ti. Ihrce llimisaiid (mi iif' llui 
L'iiita Huiiilsl.iHi. wciv <l(!|>,)sili'(l over (he suiiinnl (,f llu, (|uurlzil,-. 
l-'nnu lliMC fiicts \v(! liliiy wifely iiiP'cr lliiil lliis wn« ,i ijrciil livi 
quartxitc Ktillldill^- out in (Ih- old Ijilla Si'a IViau snnic islaial, (n 
from the iiiaiiilaiHl ; thai i( yom aliovi! i(s waii'is us a lolh- (ntaiiila 
from Iwo III llirar lliousami leol ol' llicsc salidsloni's, whoso jinul 
Iho inlai1/,!lo is aiisrcai, and while 8,01111 loot of sanilsloilo M'ho.so ju 
soolj, wore doijosilod. 'I'lioli lliis moiliilaiii lioadlalid was huiiicl . 
or three thotisaud loot of the upper luoiiiliors of tlio I'iola (irnnp. 
that ^reat inoveiueut whieli heoau duiino' (Jooozoic liioo, and whicli 
tiuued intermhlanlly aniil iho |a(;Honl, and *\hirli lias aiM'ii us I 
Uldtoaval, this (piarl/.ilo liohaved in a ficnoral wa\- as an ioloinal pa 
saudstone, lli'xiuj^- wlion the saudstoue Hexed and hiiihiiio- when I 
stone fauhed. hi llie upper part of h'i^airo I I we have a diagram o: 
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V r'mri«™ip li itP.lCftek(Jon«/ile a c™i«t™it- 

~ Heef ifiii and itinffiiiin of tlio Roil Cfok Uiii 'mU' 



tin: rcliiiioii of llicso (wo grotipK as now w(ni ; the lowi 
iij;-ure rciircwitl.s -.x ri'HlnraiiiHi of the sniiK' scctHin fo lii 
jvrnupH lirld prior io \hv. iiiceiition of \\w I'iiila iipheav,' 
tlmt the old slum; Hnc, in voHieal oullhio, was now a boi 



larl ol llio saino 

r)slti<ii) lliuHO two 

h will b(i «o<'-n 

liirao'aiiisl wliirh 
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llic i™v( « or llici I'ilila Kca ,Ik\wa\. ihmmvr ,\rf], ,;,vi:n,fi in llic iiuirill niHi, 
iiiid llicii 111 iillicr liiirizoiis mi« a relmiliii;; »l(iin>. A runlicT sluily nl llio 
I'iH'ts Klicms lliiil ,111 a luiii»>,ilal |ilaiu ilia |.niiirlili;( Kicks iiirliisail il>.r|i l,a vs. 
Ilul ivc luiisl naiuaiilKi' thai as llic hcils ma-c claiKishcil ,lriiii(lali(iii ]in)- 

OIK- lime iliirili;; llic ilaposilliiu (if llic hails, liiil iiiilx tlia sl,,|ia wlilah ivas 
I'liially liruihlrail, Al llii- ha,!;-ililiilia- ill' iha Hula ajiiich ll iiiiisl liavr liiaai 



Ahiiiil 111,111111 hcl 111' Iha riiilil SaiKl.sliaii. is rmiiiil lo hava hiaai ila- 
liiisilail airaiiisl Ilia iilil (|iaM1zilo licil.llaiiil hdiiiv il ivas hiuiisl liy iha ii|i|iar 
liuaiilKas.ir Ilia Cliila (lnai|i. Ilaiiaa lliis haaillalal iiiusl liiivi. Iiaaii at 
laasl 111,(1(111 Ihal liiali i hut ihaihlla.ss l]u> i|iiai1zila itsalf was slaailily ila- 
liialait (hiriii;^' lliis lima, anil wa may sii|i|iiisa that il waslail away hy laaisiiin 



■a|ii 



■a halow. ('(aaainlv this i 



I'inla Sanilstnna was riiniiail, Wa may now with soma da;;raa of |iroliaIiilily 

ahiials lloalin;;- ovaa Xorlh Amaliaa. Slanil on iha araal |,laiii Iiy Ilia I'latia 
liivar ami look a( I .iina's I'aak; on il pila all that aim lia si-ali of I'ika's 
I'aak Inini Iha lialils i,r Ilia Arkaii.sas, ami ovar lliasa plaaa all iil' (Iray'a 
I'aak that slaiids aliova Iha sama plain, ami Iha niounlain 'llms liiiill up in 
iiiia.aiiiation wimlil not aipial in altltiah' this ipaialzila nioiintaln, ivliiisa h'al 
wara lialhail in till' old I'liita Saa. (laolo.aists liina^ im-ivad at tlia acmalia- 

i,r the aarlh wara orijriiially aaaimilllatad as sadimaiils and sahsaipiaiilly 
nialamiir|diiisail. In llu: aasa iif this jfroiip Iha malaimirpliism was iintai-ior 
lo llii' daposilioii ol iho saiidslinias as saan from Iha faats niaiilionad ahova, 
viz, that tha saiidalimas ara (aimpii.s,.|l of malarial daniiad from Iha mala- 
morphia jiTonp, liiil ilia sand.slmiaa liava praal Ihiaknass and iindarlia im- 
(loiiformahly an axlaiisiva sia-ias of (.'arliiaiifarons roaks. from litis wa hifav 
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As slioivll l.y llii- map, llic, .;mil iiin^.K ,,r 111,. I'iiilii l(„iii;v is o.iii|»isi.,l 
of SiliHlslcnics ..r lids .;mi,|,. I ntiTCiiliUisI ivilli ill,- si,ii.Ul„ii,» siiiii,, sli,il,'S 
iivo IoiiihI, III,' lull,'!' l,riii;rinTn,;,',',.us, will, II silliill |)m-ti<.il „r „n;'illi„T„lls 
iiiiiU'iiiil. Ill H f.'W i.lilivs Ihii »iiii,lsl,„i,.s liiiv,. iissiiiiusi ,1 ,Tvsl.illlii,' sirii,'- 
liiiv, r.imiiii;;,, ,|,iilsi ,|iiarlzil,.. ■|1n- wli.ili- !;-mii|, Is ,s-;,-,s',l!il!;-l v l,'iTii,';ilmlis. 
Thill si'illii.s ,il' d,iv iiiiiisloii,' HIT i.llcil s,',,H 1,1 s,.|i,iriili' iIh' bIiviIii .if Silllll- 
slim,., 1111,1 iiiuiiy i.flh,- shal,s ,',,iihiiii lav;;-,. ,|iiinitili,.s „r Imii. Miiiiy iif ill,- 
siiiulsUiiH's aru sCT-ii 1,1 Ik- f,'mi;;iiii,iis on llic iiil<M-i„i- ivli,-ii lii-,ik,-Ii, liiil s,.iii,i 
„f Ihc li.-ils an- liiilV aii.l lijilil jri-iiy i.ii IV,-sli sui-fa.-i-s. 'IIk' iji-iii-ral ,-..l,ii- 
, if ill,- ivalls„rili,- ,-aiinns 1111,1 iiioiiiitaiii i-s,-ar|im.ails is ml ami lii-„«ii, ,lii,- 
1,1 111,] liini,- ,-„lll|il,-l,- „xi,lali<iii 1.1 111,. ii-,,ii. 111 III,- i-aiiiMis ami i;iil,-la-s, 

«li,-i-o bays ,ir ,|,ii,.| wal,.|. ai',- loi-im-il, ,-,iusiil,-i-alil,- ai-i-iiiiiiilali ]' .,l,-,-l 

il-i-ay ii-<iii saiiils luav ,,H,-ii In- s<-,-ii, 'llii-si- saiia-liim- r„rm a |,i;.jia-i,l wlii,-li 
tlu.'lil,liaiis<,rili,! i-,-;;i,,ii «-,.|-,. a,-,-llsl,„ii,-,l I,, use as ,iaii,l in l,a-ni,-i- .lays. 

'I'lui ;;-roa( mass ,,1' llu- samlsliaii-s an- lim- i;-ni!ii,-,l, 1ml ,.,-,-asi,.iially 
tliriiilu-luiiil Ilia s,-ri,-,, ali-ala ul' |.,-lilil,-s an- limn, I: m-ar ils jiim-liim willi 
llu- lia.l ('n-<-k (,lliai-Uil,. Ilii-sa an- ,-„li;;-|,nm-raU-s. ■riii.s,- |i(-i-„l!ai-ilii-s ,,|- 
iiiarkiiijts i.f sli-ala, kmnvii as i-ipp],- niai-ks, an. vi-n aliiiialaiil al many lii.li - 
zinis rmiii 111,- t,>i> u, (111- l„iv,.sl kianiii slnila aiiil' iiiml i-ills, anil niiii ,lni|i 
iiii|in!Ssi,.i,s an- s,mi,-liim-s r,ani,l. A v,-i-y li-iv ,-,m,-i-i-l!,nis liavo li,-,-ii limml 
in lii,-j:-nai|i, WVeks anil immllis liava Ih-,-ii s|i<-hI in (li<- s,-an-li y,-l m, fos- 
sils liave h,.,-ii loiiml, Williiii llic li-i-i-ilm-y ,-mli,-a,-,-,l in llii- ,l,.s,-i-i|,lioii tli,- 
lias,- of 111,- iinaip is ii,-i-,-i- si-,-ii, 'I'll,- ( ln-,-ii l(iv,-i- i-ims aloii»- llu- axis of 
111,- I'ilila 11,-xiii-,- far many liiilos Inn ils Ik-,1 is yel in llii- riiita .Saliilsloliu 
so Ihal l! is iiiipossitila i,i ,!o(('i'mii„- tin- i-lilin- lhi,-kii,-ss of Ilia a-ntlip, })ut 
ihal \vlii<-li is <-x|«isisl lias a wiaali-i fill ,l,-v,-lop,-iiii-iil, no li-ss llian 18,500 
r,-,-l of lli,-M- samlsl,iii,-s ami sliali-s la-iia; s,-,-n. 

I liavo ain-aily slali-,1 my n-asons f.ir ,-(nisi,l,-i-ii,;;- lliis foi-nialjini lo bo 
olilai'tliaiiCai-lioiiili.niiis, and I liavi- |;-ivoii il pi-,o isionally a Di-v.miaii .aikir 
on 111,- map. l'i-,-f,-ssoi- .Mai-sli in Ills ai-|i,-l,- in llio .\ n„-,i,-aii .lonnial of 
,S,-i,-li,a- aial All-,, in ill,- .llan-ll iniliib,-!- of l.^^.l, -On llu- a-ooloj-y of tllo 
nasfi'i-n liinia Moiinlains," in spiaikin;,- of l!i,-s,- f,i!-inalioiis says, " * * * » 
anil a siilis,',|ni-nl ,-xamiiialion ol appan-nlly a porlion oi' llio saiiio' s,irios, 
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on Ihc westom side of t]K' ii\-cv, rniilfrwi il piiihahli' llial a ])jiii of ilinii ai 
loilKt arc of Sillmail age." In i!ial ailirli' ilir |)infrssor lilies iiol iiii'lilioii 
the (iliilillfv of any fossiis in llie !'iiriiial!iiii, atiit on what farts his slalianent 
isliaseil I iliini.lknmv; Inn his cinii'liisiiui is eiilillnl lofrrval isiiisiilrvaliim, 
lol', allliou;;h liis sliiilv of this iviiion was ol' shi.i-l iluaaliim, he fully aiipre 
elated llle great series iif liiniialiiins briiii;;-|il iiilii view Iiy the I'iiila upheaval, 

maty sla(euienl of f!ie slnieliira! ,n-eoln.;;\- of Ihe eastern iMiilas. 

'I'lie followini; seedon was innilo liy Mr John h, t^lewaril iu llie sunr- 
nierof 1.S71. It rouimeiiees al lleeliive I'eiiil al llle head of Red Canon 
and ends al Ihe fool of Ihe eafuiu wliere the river ileliouelies iiilo liriovnV 
Park. I.mver iiiemliors of the eriuip are seen farlher dinvii the river lull are 
mil hriiuithl iiilii file seelion. 
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144 llKOIiHAl'lIU: DISTinilDTlON. 

A !;'imcl swliciii cm hi! i)l,laiii('d by |Kis»iii;; ov(T 111.' I'l-u-! yii-kiits 
plaK'nil. On lllc nurilumsl, lliia |ilatt.|HI i-llhlliiiaics m n In;;!! riil;;!- ol' I'luTly 
iiiul Ijivi-i-iafcl l;itu-,loiii' M-liicli ;.s ll„i l.as,. of Ihc IJf.l Wall (lr..u|i. I!y 
atarihijjal lliu casH-rH (iMnarilly anil loci nl'lliis rah.v and icuili;; Willi Im !■»(-- 

uani aiaiiss lliii |il, Hi ami ilraaaiiliii;; ililn liroivirs I'ark iiiilil Ilia asia ,.l 

ll«> llrxuiv h i-caaliad, y.ill |iaas nvai llic iiiH iiniail (!il;;aa of llu! Uilila Saiid^ 
siniir. 'i'liis si-iilioii glvaa a lliiid-ilass In (ha liada ol' iii.iiv lliaii 1:1,111111 laal. 

'rlirliicliiaa lisad in lla ii siinaiiaiil ivi-aa lliadislaiici; balivcali iha cMraiii- 

ilii.j. i.f lllc lino aloiia ivliioll llio aaalloii ivas iiiailo as dalomiiiiod l)y lllo 
lo|ioMTa|ili|.r«, ami Ilia oliacvvod dips alolHr llio lilii' al .stiliai|lial d!slama-s 
of alioiil :?l)0 yards. In ISVl wo allointitod lo iiiakoa sooiioii from l!io axis, 
llivmi.;)i llio {•afinii of Liidoro, lull tlio dillioidly of iiaviaaliiij; ili.i vivov wa.s 
so oraal thai wo aoiild iiol iiorfonii llio lask ivilh salisfaolioii; bill lllo lliiok- 
llosa of llio bods found alma; ibis lino was iiol loss lliaii l.'l,llllll lia'l- 

Tho i:iiila Haiidslono oio|is oiil aloiii; llio baso of llii' wall ibioiiah llio 
iilHiov pavl of Whirlpool ('aiiiiii. On llio iiorlli sido of llio Vainpa I'laloaii, 
.smilli of Hio Yaiiipa liivor llioro is a iiionnoliiiiil llosiiro and laiilt hy wliioli 
till! Carlioiiiforwis rooks aroil|lliftod sovoral Ibollsaiid fool, Tlioro aro lliroo 
oanoiis rnniiiiojaarossdiis displaooinolil wliioboiil Ibnai.fb llio Carbonif- 
orona rooks and rovoai in llioir walls sovoral hiniilrod fool of iho il|)por 
inonibors of iho riiila (ironir 'I'la' aniiolinal nplill wliioli forms dnnolioii 
.Moiinlaill is bisialod by Iho Vampa liivm'. The aor;;o, lbro,i;;li wlliob llio 
rivor niiM is oalloil duiiolioii Moiinlaiii Cafioii. In llio boarl of tho oaiioii 
kinia fiandsloiios aro soon. 

iiNcoxFoibMrry -\'i' ■I'lif: i>i;.\i.\in' oi' tiim uinta (ihoiii'. 

.\ porioilofornsinnordrylandiaaHlilioliiiilorviaiodbohvooIllllodoposi- 
lion of llio I'ilila Kaliilalonos and of tlio ( 'arboiiiioroiis Oronps, 

III Wliirlpnol CaOoii Iho roll sandslinios of Iho kiiila (;ron|i aro llinisl 
ii|, iiilo tho sanilWonos and .shalos of llio Lodoro Cr.aip, and in soiiio oasos 
allnosi sovor lluaii; that is, ibo Cilila Handsbnios wiao clooply laialod iiilo 
abrnjil-valloys uilli sloop olilfs, s.aiio of lliolll b)0 fool liiali, anloriin' lo Iho 
doposiliiiii of tho l.odoro Group. Tlioro is ii ililloroiioo of dip bolwooii llio 
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two groups ol' about Ibiir dcgrecw, tin; hwev };'i-oiip luiviii!;' (lie i^'cojitcr iiuili- 
nation to the Hoiifli. 

Tlio following secfion illuslcafijw tlio facts ubsci'vcil hwo, : 




Ftg 1') '— liicotinii itliuwin}; the iiiicuiiloitiiitv belwccii tho I oiloio iiiiit Diiit-t Ciitiitii') in W Itirljiiiiil 

At !1k foot ut tliL Cmou of l.odiiio tlio uiKoiituiimf \ is icjjK'senfttl bv 

.nlllhuiH. nt dipol b(>Ht > 1n (> ,U MC. itl.! ibl I UlloH ( . 1 un|l si < H bh 

(>\(ilips lb( ii|i|)fi lUdubds ..[ lb. I mil ( loiip uillni' r,ll nmi, ihui 
2,C)00h(!i.l lb( hlhi II, i( ilso lli( I mil SiiuUhiiH ispniiimbd mm 
thoiAKlnn slul. s lli,M iHts ,1. ilbisfi ,i(.l 111 lb( b.Ilnum; s, , ,k>H 



\m \K ■"LUtlllll sUomii tl! ^lill. \ll liUltX llfl nil 111 1 lliM Hid ( llltit IlllllH 111 ll 
of ] UllulL 

Oil the noifclipfist si,!( <.l llu () wt \ii kuN II ilc m iIm I (»b>H 
is«,mlui«., and tho missLM lmHs(,)ii( ii iIk b is, ,)i lb. l.'ulHill 
U'Sts upon the Uuita HimKton, hi pis m^ bmn ih, mn lb \, si , in! 
rklgo along the strike of tin.! HaiidsriiiM- l<i Ibi' siHilb,'asl-, ibr iippc 
of the Uhita Sandstone arc soon to disappfav, liavln;;- l),;,'ii nit ciif by < 
before the deposltleii of tlu^ hmrston,', aiul lb,M-o is iV,>m oise to iwi 
sand feet more of ibr llinhi Samlsloiic ai lli,' fonuiii- omi (if liie rid;, 
at t!ie hitter. 

'I'bis iiiieoidonnil V can also b,^ seeinii tbr caTinii dfJimrlimi .\bi 
and ii ba:^ buoii obs,.M-ved on ibc smifiimi side ,if the i'inia .M,Mudali! 
of tho (li«trii-t (■o\(']vd by the map, in the einioii cut by (lie tributaries 
Uinta iJiver. 

II) V V. 
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■I'HH (:arh(>n'[|''j<;i;()UH cuoii's. 
(;i:i;'rAix i!i-:o(!i;Ariiii! nisi'ijKrf,^ i)i:su;x.Vfi;i). 

In dcKC-ribing' the gtiojiiapliir disliibuliuii iil' llii' CJarlnniii'crnit.s and 
Mesoxoic Groups Jt will be found rnincnicHl in iU'si;;i!a1i! under ^ciKaal 
formK certain (liKfricls of counlix , as lollnw-s : 

Fi,A.Mi\(; (antnK nisiitnrr. 

'I'lioroisa hcdlnC ciHinlrv, cslcnnllni; fVnni ISrucn Mcmnlain wcslward 
to tlio border of Ilia ?na]J, ivliera most of llu' CaLlainilVroas and iMasozcii.: 
and rorlaiii oT tin- Crnozoic fca'andions ara Inriiad up on ad;;T, so (hat in a 
limited area n.-arlv all lla'so ;;ronps laui lie sin.lioil. 'I'lirdn-iai L'iinr ontia's 
tlio Uinta Honnlai]is by a llarinK, brilliant, vniinilion ;;nia-„, a cnnspianons 
and well know n locality, to wliicll, Hcvcral years ago, 1 gave the name 
Flaming Gorge, an<l this name lias been generally jteeej)ted. T shall eall 
this the Maniing Gorge dislrirt. 



Kast of llnice llonnlain, tor many miles, the Idnla ilisplacaaneid ia 
chietly by fanlting; ami nilli slight exee|]lion the (.'arbonil'enais ajal Mi^so- 
zoic Grcnilis lia;<. been I'arriial down ami are la.neealed, linl scaitlnmst 
from Diamond I'eak the displaeenamt rlianges again iido a llexnre, and once 

more tlio Carboniferous and jMesozoic ( Irsatps are I'oinid inr I np <m edge. 

This region is at the eastern emi «( the 0-wiyn lints I'lalean, tin', plateau 
llseir culminating in a high naauadinal ridgi, at its eastern extrendly, ami 
tlie plateau is honnded on this si.h. by a rlei'|i nnaioclinal canon n liicdi div iiles 
it h'om a n.g'ion ot .llesoznic aiul liiglaa' ( 'arlioniliavas liogl)a.dis. 'I'liis 
canim is also a well markeil and well known geographic teatare. Some 
years ago 1 gave it the siame I'o t'aUon, and (InU nanu^ has iaaai accepted 
throughotit the ciiuntry, 'I'liis I shall call the I'o Canon ilislriel. 



.In the Yampa I'lalean by a sijries of llex-nns ami faults Ihen'laile Jleso- 
zoic and Carboniforons series .art' brought to \iew. l-iasi from the Yampa 
Plateau there is a simple anticlinal upheaval \\ lane all these g-rmtps aro 
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fi<>-aiii si^oii. 1 kIuiU call tlu! Yanipa I'latomi ami adjacont coiinlry, loj^-elhei' 
witli the I'ogioti onibracni! in tiii! JiincSidit MouiUitiii ii|illil, llie Yaiiipa (\k- 
fvlct 

IHI.AXi) PARK DISTiaC'l'. 

Kiiially, woM of iiio lower oncl of the Oiiiion ol' Lodore ami Wlilrliiool 
Gafioii there is a zone stretching' to tiio westward where all these groups 
are in like manner exposed. At the foot of \Vhirl]K>ol Canon lies the beau- 
tifnl valley known as Island Park, whic-h I.s eiuliraced in tlii,s /.one. I sliall 
call this the Island Park district. 



Tills group of rocks is s.ru in [.<hUuv (.'aHoii, from which Incitlily It 
lakes ils name. Here it (ills valleys m llic l.'iiiln San<lstoji(! and liiiiics llic 
ancient cllIVs and Inlls of (he dry land perkid. These lads wit,! scI iiirlli !n 
the last section. 

The group is eonipos('dol' soil sandsluncsand shales willi C(in;di>n]i'i'ales 
at the base and again-st the ancient l)ill sides, lis eiilcrnp en llic northwest 
side of the eafion is of \-ery Ihniled e.xU'ni and is nol re|iresi'iilc(l iinllie map, 
bul on the sonthoast side of the canon il iiuiiinls the wall lei' several niilew 
and appears in Dnnn's OlilT, when; ifs thickness "ivas measured ami rnnnd te 
lie IGO leel. lis outcrop is reprcsciilcd o?i the niap by a nari'ow line. On 
(he imrlh sichuif the L'inia ,Moiin(aiiis llirsc rocks have been seen al hui n?ie 
point, \iz, a little west of 15eehi\e I'oiiil, and thero is some nneerlaintx alxmt 
this observation. CarlHiiiifenuis Inssils liavc !)cen I'einid in these ]>vi\s. 

Tho area of the oulerep at Die hellimi of WhirlpenI Caium is s(i narrow 
that Ihe color has not been inlrodticcd on the map in lliat loealilv. 



Kxtensivo outcrops of the X!e<l "Wall Orou]) are leinid on Ihe Hanks of 
the Uinta Mountains. On She north Kiile tin; entire group is ciimposed 
cWofly of limestone, many of the beds being chcrly. On ihe scmlh side of 
the mountains mans' sandstones are iiilercalaled \u!h ihe limestone. A bent 
ten miles from Flaming Gorge in a sonihw(!sic[y direction, these beds are 
foimd dipping to the north, and as fliey are followed along the strike to, the 
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westwiird tlmy avo scoi to liso In a IiIkIi ininuK-linal ri<j;;'i'. 'I'?ii*^ ridj^x^ is 
tiofc well developed imtil wo pass bcyninl ilnMinta ('i!d)rar(Ml on llsc maii. 
Another ontcmp is seen on the nortluvcsl riTniciMii* iiir (l-wi ■yn-kiiis I'la- 
teau; liore the bods are Kf;aHdinj>- vidlically. On the castrni vud i.l' I lie sanu^ 
plateau, ill the I'oCaflon distvici, anotiicr iinlc)'(i|) apiicars \vlu*i-c llH^licdHdip 
alittlcnorHi(.r((aKtiT, i.1oriyni<nH«-liiialrid;;v. 'nHMn-nlrai mass of JniHilon 
Moiuitaiu is Uvd Wall llnicslnn,', and thr uTonj) crops oul in an mihrolu'ri 
Init iiTOgular zone aion^- tlic sfnslli s^iili' ol' llic I'inla Monnlains on llic casl 
fiideof thoCafloiiof I-odoro, in llin Ki:(;alant(^ IVal.s, anil uii llic wcsi sido of 
theCammof l.odore in the l^lam! Park dislriet Tlio Ti -rayH-kiils llkn 
the Escalanf.. INmlvH arc compared of the liard rlierty lin.esfon.'s ,>i' ihc h'ed 
Wall Gntnp and arc Irnc llankin;;- peaks. Here llio beds ail dip to (lie Honlh 
lisindiy al a raliun' low aiij;le, and aloiij'' llie nortliiaii margin ol' the Otltci-op 
the (■l]crt\- linicsl()n<'s stand in peakw. Another outcrop h ROOn at the bot- 
tom oC Split >r<nnitaiu Oailoil, and, la«t, these Hnicstoin's are exposed on the 
yanipa I'lak'ait on an esoarpmoilt formed by a ianll or a nHHiocliiia) iloxitro 
winch laces the Yampa .Kiver, and wliic.li is crowned liy many tow<a'inH' 
pcakw. 

All thes(^ onlcrops arc, well rcpresenleil on l!ie map. 



This group is made up of ralhi'r sol'l sandshmcs wilh Inlcrcalalnl liioc- 
stonos; altogether the roeks arts much niia'c IViabh^ than ilic last nn-nlloniid 

tlian llu^ bcils of Ihc ll|.pcr Aubrey. Wliero ihe beds of (he Red Wall and 
Upper Aubrey (Jroups stand in momielinal ridges the beds <if the Lower 
Aubrey are found iu the iiitor-ndgeor valley sjwces. Itissin^n iini<>i-i.p|ihig' 
in the vicinity of Fianiiiif^ Cor<;-e and (-xtending in a naiTOw i^mic^ westward 
beyond the rofrion imdiraced (m ihc ina)i. On the east side of the O-wi-yu- 
kuiB Plateau its i>uti>rop can ho traced along' the eastern Iniso of (he moiin- 
climd rid);y, which is composed of Hcd Wall limestones ;is dcscriheil aijnxe. 
llci'o the valli^y li<>s bctu-een the two monoelinal i-I.l^-es and is luuwn as I'o 
Canon. Tlicse beds are also Ibuml on bolh Hanks o\' IIh; VaHipa I'lateau 
andalon^ the nonthern slope of liie liinta ^louiitains iV^nn ils eastern exlrmi- 
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ity ill ii nmTOW zone lo \]u- wcshTii IjdnliT of iIh; \r-<(iim \unU-r ((tHCiissioji. 
'J'hcsc lK'<lsinitrn>|.a-'aiii in Splij Miiioiiain ( 'hihiii in a dd.')! (iiilcli nniiiin.;' 
wcKhvard from its Ui-nd, find i><,niiii iiii tlu' Vai.ipa i'lalcaii. Here .some uf 
itrt liavilev itmest-onos ai-o occasion;! I! y ioini<l .sl:Liulin;| in low jifiik?;. 

urrKK AriiKF.v dijoin'. 

In tli<^ CiiUa Mmuilains tln^ L'ppor Aubrey is conijio^iKl of" fwo nwin- 
lirrs, ;i niassi\(', lniHio;;<'n(;nus, iiy;Irt gray saiKlstoHO at IliO base, svh'u-h I 
liiivi" called ftu; Vanipa fSandsfniio, liaviuf,^ u thid<noss of a flioiisan.l Ird ov 
more; aiHhtbo%c, a rlicrly limcr^tniic from 1 TiO 1o 'JDO f,.,'! in thickiicKs, vvlsieli 
I havu called ihc HrlUTn|.hnn Linicslouc. ThcKe l.cds Irom llicir iniiiira-- 
lion and lioningencify arc well adaj.lcd to iho f'onnalion tif fillies. 

Tlu! ;>Toii|i u seen outci'oijpiiiu- in the Klaniin;;' C.iiy<^v distriei, and in 
n zone Blretciliiiig westward Cnnn "I loiscslioc Cannn lor many nnles, A liille 
patch has been cnuglit, in iIh' lanll on Ihe west mlv of <,)narl/ Mminhdn and 
thrust between strata of Crolaceous Age, and il.s area is marked on [\n; nsitp. 
The monooliiml i-idgooii the east side of Po Cailon is of this age. I( i^ ^iH.:u 
on all sides of Junction Mountain. Yampu- Cafion is carvod llnxni;;!! this 
sandstone. Here llie rockn dip fo (lie soiiih and ihc homoM'cneiats ^'ampa 
Sandstone on (he norlh sid<'orihi' earum is i-H\ hy a nndliduli! oS'lilllo can- 
ons, the channels of vainy day tirooks. The enlire slope is niimiiely earve<l 
in this niannei' and ihc s])aees hetwiM'ii }h(> meaiidcrin;;' canons in many 
places arc bnt narrow walk, and .somclinics ihcse \valls are broken where 
the channels approach too ciosoly, and by tiiis process bnlliw with narrow 
bafics, and towera and pinnacles arc formed. Along llie coiirscs of (liesi- 
intermiltentstreamsgrcat niunbers of pot-holes are fuiuui. This iopnoiajshy 
i« bio niimilc to bo vejirescnted on the ma)). On the casfern end of ilu! 
Vampa riiiiean this sandstone forms Ihc i^hspc o\' (lie ])lalcaii wliere it de-- 
seeiids into the valh-y, and is in lik(! manner carved wilh inminicrabh; 
giddies wliose course.'^ arc iiilcrrupfed by pel- boles, 

Tim group has an extensive onler<i]i in Ihc Vampa I'laleati, and finally 
it has Ijcen traec^d from Whirlpool (^an.m wi'«hvard beyond (he limits (,f (li«^ 
map. 
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'rheoiit('f(i|i i>r lh<'^;^'('al■!^<)lli^fll■ous j«roiiii-s iias licrri li-iK-cii lr<iiii jminUo 
point tlirouj^-liovil lite il^l'JlrtlU»^il■|■iln!il ^iliovr. In iiiosi places llKUi,x])<isiircsaf(; 
complete and the nilalioi*-. of tho hmh can be: \vi;II liiKlcrsluod, and in. when; 
has any unconformity betwemi its members been observed. Nov tias any 
uneonfonnity between the Uppei* Aubrey and the lower MtHozoic been 
observed; but fis tlio lowest beds of i\res(izai{', \p;e an; of \or>- iViable ma- 
terial, tbc exjict junction is rarely sccmi. 

In the line of tbc fault between (he l-'laininj.' (Un-y-v, disinrl and llie To 
Canon district there is a fra-.-uient of Hcd Wall IIiiirstoiKs as seen on llic 
tHa|i, OH Ibe noi'tlnvest (.■mnier of the <)-wi-yu-kut8 IMalcaii, wliicli was not 
rarried down by llie fauK ; I. e., tbo fanll is U> ihe norlli. 

JUKA TJiiAB c.uoara. 

SHiNAitr,\ii' (ii;oi;f. 

These beds nvv. shales aiul soft sandstones, and hence in lliis i-e;;inn, 
whicb ls],lieated, tliey are ibinid in valley spaces. The Lower Aubrey oh 
,nie sid.^and tin- \'('nnI!lon CHlV on ihe oilier sland in rid;.-es. Al ihc fool 
<if lh(wdilVoH llK'smiiUsideol' Mannnj;-(.!(H';;-ellK^ (Jreen [fiver rnns inju 
Ihe beds of this aox, and HooTi passes across i linn lo cnl<'iMhc L'ppcr Aubn^y 
beds, la.okin;.- weslward a iowenu;;- clilf Issecn on \\n- v\-^ht and a broken 
slope on (he left and a narrow valley imniedialely in front, wbicli may b(; 
followcMl nntil lln^ bank of Sheep Oeek is readied ; ihi-u Inndnn- up Slici;|) 
t'reek that Htream is found to run nearly its entire eourse, as represented 
OH tlie niap, in beds of this aj^o. The steop wall of vermilion Mandslonc' on 
the north side of tlii-s valley ia, oxcopt at one p(*iut, an ini[)assab]e bain'iia'. 
I'aislward iVoni Mandng Goi'go tbo outcrop of the SInnarnmp (.Ironp is seen 
in a narrow \alley between two ridg'es, for about sIn. mibis, until it is eul olf 
by tbo great Cinta i'autl. 

Outcrops are als(. foun.l hi lli<^ I'oCanmi dislHct, I lere a^aiu ihe beds 
are found ill iliespac(;s helween llu; Hd-vs. Tbe same is Iriie ahaij.- the 
fool (,r the Vanijia I'ialcau io (lie easi, soiiih, and west ; and also in a ■--encral 
way in its (.ulcrop fron! iho Too! of Wltiilpool f'an<ai ihrnunb ibe Island 
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flic lasl, niciitioiK'd rc-ioii, as tlio aroa of the outcrop of sill uf llH^ Jura '\\-h\^ 
buds lias its tii|Ki<>ra|)liv I'nt up so ii!li!!iU'l> liy iTauoii ol' jiiaTiy iiiinor dis- 
placeineiiiM ami 1i'aiis\<Ts<> liiuis of ero^^idn iliat only a ^^'diu^ndizcd rcpreseii' 
tatioii coidd bo given. 

'lliore is an island ol' Wliiiiaruinj) beds mi>iiI]i ui' .Im'Iio I'ark, l)in;i' at the 
fool of tlio Yampa i'latea!i. 



rii Ihis ivoion llio \'(Tindion (JlilV and "Wliite Clill* (hwipn are iiiassiv« 
tiaiidstoiu's, anil hence stand in nionorllnal vid;;i!s. HuiufliiiN'i; ihc basi! ol' 
lh(] W'liih' Clill'Gimip is a series of soflcr beds, aiHJ iwo ndj;vH an' rurtncd. 
El.ewlim; llio Wliitc ClilT Group ri.scs bi-l, ovov tho V('nnd]oit CHlV beds in 
a wall wlncli faces the axis of tlie IMiila uplieaval on oHIht t^id(;. 'riiroii!;!!-. 
out this entire region the Wliilo OJiir sandstone i^^ Hghlvr rolon^d (lian llie 
Vermilion Cliff Group and everywhiM-e t'\]iil)il>s dial i>hii(pH' s|i-n(!l!in! known 
as false bedding. 

The Plaming Gorge Group with ils limcshnics and sandsiont^s i.s of 
hetoL'iigeni^uiiw stratiiioation and bi*cakH ilown inio riiiii|iai'a(i\-ol\- low liills, 
which ai-o found on (Jie l>acl.« of ihc groal ■WhiJr VAUX riders. 'I'Ik' area ..f 
outcrop is parallel and eoe.\le!isi\r willi llial of llic SliiiLannnp (li'oiip, e-\(!(;pl 
hi the region near Khnning (iorgo and lh(! dislrid innncdialely south of F.dio 
I'ark. 

About four miles soixthcast from J>iamond Teak there m a small outevop 
of the Flaming Gorge beds standing on edge, with the Kunnnit of the group 
facing the plateau or axis of the Uinta iqthoaval. 

It is an interesting fact that Ihe bai!-laiid san(Uu>ncs ol' llio Klaniing 
Gorge Gronp, both above and below liio Mld-drou]) lanicslonc, are of fvcslt- 
Avator origin. 

Th(i following is a .xectiou of tlu; dura Ti-ias groMi)s, made in the hills 
and eliiVs west „r h'kunin;!- Oor;n' and beginning aboAC al the l)ase oC Ihe 
conglomerates which underlie;; ihc (<'h-os( shales, and cxicnding In |hc sinnuiil. 
of the IJellerophon (.inicstonc. In ihi^ region ihe^ liniils ol' llie seciion can 
be easily detenniimd. 
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HHCTION OK THK .lUifA TUiAH (IHOUI'H. 



No. 1, HO icGt. — Gray, g-reciiisli j^tu)-, |)iiik, pui'plo, and clioroliitis 

]mU', \'('ry friable; bad-land beds. 

No. 2, 200 foet — Bluisli-gray iinicstoiie; iMid-Uvou]) l,iiiii>^lo!if, 

No. 3, 500 feet.— Coarso red sandstone; (mio bods.) 

N(t. 4, 250 foot,— r<i!rK'stono; blniMli-bnfl"; roTnpiU't ; woniotiniu^ i^Iiiily 

and iiifevstnitdkd willi i-nni^-o .shalcK and Itiiii heds of |;iy|"^ni'>- 



Ko. 5, 1,025 teel.--Massive ^■.imUtovo: lij'-lH j.Tay and lij;bs orange, 
every wlio re cxlilbifinj;- i\\Uv, s(ralilu-;ili(m in many illrecrlioiiH and iit many 
angles. 

VIvliMII.IOX Cl-K'l' (il;Olil'. 

No. (i, ;i()0 It'c!.— Handslone ; massively lK'd<l(!(l ; f;Tiiy, drab, and I)rowii 
witliin, bnt woatlicrinf^- with hriglii Ycnnilidu Kuvfarti!^; ivcll c\]ioHcd iin ibo 
sinnniil ol' Klaniinj*' (Jorgii. 

.No. Y, G feel.— Shales, aoniculi;il. aro'iHiK'iHats. 

No. 8, 359 foot.™ Sandstones ; ratli<T frlal.h', willi inlerodidrd slial.'s; 
tbo hitter contabilng mucb fcypsum ; wealberin;;' in varieg-afed bri;;-ld tioloi's. 

sniNAKiTMi' (junur. 

Ko. i), 1,005 feel.— .SlialcH ■.>\u\ wiihIhIoik's (u.nliunin;;- imicli nyiisnm; 
weallierin^' in many colors, 1ml brown ami rhuailale tinis ]irevMilino-; In 
many jilaees (■onKtitui!n<( l);id-laitd Ixids. 

Tliese bods all dip U> llie norlh at a gTCiil angle. 

It will i)e Heen that iho Jura THas gvou])s are oxposed in oiiicrops un 
the norlli si(h!of Ihe Uinta Moanlains in isolateil paleia's, and (liese iml. 
(■rep|iing beds in Ibe Klaming' Oorgo district diji to the jiorllnvard. in ilw, i'n 
Canon districl [liey di|) iii a direction a little n.irlli of* eas|. 'I'hcM! Uvu un-as 
of outcrop are scpafa((!d li\ ;i ioTig' s|>;ici! w licrr flicsr gniups nvr. cjuTieil down 
by the gTOJit b'inlii fault, and ihcir non-appearance at flic -surface is due 
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cMvMy to tilis ciuiso, as tliiiy iiri! not iisiuilly I'ovcroil iiii lliis sidi! iif flu^ 
r;inj;(^ b\- iiiiconformaWc 'rcrliiirics. Thi' I'xrepliotis will h(; iinlcd lii'ii-aftcr. 

Oil tlu? ofiHlorn on<l of the Uiiiiu Moiuiiaiiiri, }Kiivvot;ii tin; To Cation 
(lisirict ;unl ihcJimclioH Aroiiiitaiu re{?i<in, llu' iiplnnuiil edges of Jui'a Tinas 
roclc:i oia'astoiiaily |i!'oa'ii(lc tiirougit the oveil\iii;;- inlcoriforiiiattle beds of 
liw)wii'» Park ajte, tail lliesc! piolnuluig masses are loo small lo lie shown 
oil Ihe 111141. 

About the Jiillelioli Moiiiilaiii il|ilift the emiled ed^es ot the 'IVias are 
soiiiotimes buried beiienlh uiieoiiforiiiablo beds of [lidwu's I'mh ap,e. 

On Ihe south side of ihe riiitil Monliliiiiis ihe area of oiurroii of (he 

Jura Trias ;;to11iis is very iinieli praler. \rar Ihe liead of Asliley's Creek 

Ihotliree upper j;toii|is of I he Jura Trias are buried by unecairoriiiable meks 

of Tertiary Aj.v. farlher iveM, lieyniid llie area el.vereil by Ihe map, lliese 

nneoilforniable Tertiary melis ride high ii|i on llie j!ron|ls of OnrhoiiihTmis 

beds. 

'rui'i (.iiti'7rA(n<;{)ij.s (iiiotji'.s. 

The lleray's Fork (lroii|i, uliieh is the lowesi ( 'relaeeons hirmalhm, 

groups of Jiiva Trias; that is, like those gron|is it was bvinighl ii]i ti\ Ihe 
great Uinta tipbeaval and the elevation of the Yiunpii Plateau. The same 
is true of tlie liiejier (^retaeooiis groups, but the hitler are also broiij;lil into 
view ill the Aspen .Mountain iiplieaval ; and lieiiee, in Ihe diseussiim of Ihe 
;;-eoj;riipliie dislrilnilion of these hirmalioiis il is iieeessary lo refer lo a dis- 
triet of eonntry not Imretofore nuaitioued in eoiiueelion with the Oarbmi- 

I shall call this the Aspen .Monntuin distriel. 



Nothing- fiirlher need be said of llie g-eogra|iliie oeelirrelico of this foriii- 
ation. The group is eoinposed of sandstones, indnraled iireiiaeeims shales, 
tuid eoiig'lonteratfs. These sliales ring under the hannner, and live of sleid 
gray color, and rarely afford fooling to vegetation, and eaii hi- Irinail in 11 
bright band everywhere t!ir<ill<.|l lite olderop of Ihe foriiialioii. The .■on-, 
ghnnerales eonlain many gravels and boivlders of pre-exisling sehislie roiks. 
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'I'lioy liiivi- a iiili.'h more cxIdHsivc^ tk)Vrl(i|niH'iLl mi Hid simtli lliilii (in lliii 
llortl. siilc 111' Ihc limit .Mciuiilniiis. 

Oil llio sumli sid.Kif tliu Yiimpa I'liilcim, nhcnj (lie Kux ( 'iirii mill 
OliiF Ci-ook iioxlires miite, these cong'loiiioiiilcs slimd on iiibji' M-ith n ili|i of 
about 85 clc^reoK to the southeast, ami iii-o liriiily (■oiiuiilfd, mid slinid as 
high wills, soparnled by a loiii;, iiamiw >allry,'sli-,i« ii ivilli rragomils of 
llio (•oiiK-lmiicralc ivliich liaio liniilili'il doiiii from oitlior side. l-'ai1lu;i- oasl, 
aloiiK tliii soiilliia-ii slo|io of lliij ^■alll|la I'laloaii, Ihcy niv very coiisiiiinioiis 
IWilliros ill Ihc loiK«!ia|ihy, lis lllcy aro I'olilld slalldili;;' in lidjj'cs and iiionii^ 
liUDKs. I loiv Ihc lo|io;;rii|iliy is cxcccdilijj'ly coill|)lc.x, too much so lo l«i rc|i- 
rcscnlcd on Ihc iiiiiji \\ liicli jircscnls lint a I'laido g-oncra!i/.mioii of the iiiaiiy 
woiulevfiil features of this rci^ion. 



'I'hcsc beds arc soft argillaceous and arciiiu'coiis sluilcs of dark color, 
hilt sonietimcs weathering ii light gray. I!\ reiison of their cxcccdiii;; friii- 
hilily the areas of oiitcro|i are evcryivllere \allc\ reirions, often ili\ersilied 

ve!;-elalioii, lull elsewhere covered with pmclies of mr/»ir,c. 1,'oiispienoiis 
among these is a species ol' u/jin/lia, \villi its niiiiiite, siilille lliorns hcilgiiig 
llio hills with a tlirent of feslcriiig woiiiuls. 

Its most exielisive area of omcro|i is in (he Island I'ark sag, and il lias 
a small outcrop ill the imrlhcrn porlion of the Asjieii Miainfaiii nplifl. 

A fragiiieiitof llicse licds is seen soiillnsisl of Diamond I'cak, wliieli, 
with a fragmeiil of the l-'lmning (lorgc beds on one side and a fraginelil of 
Salt Wolls wi the other, is stiiiidiiig on cd|;<', Il n ill lie noticed thai these 
beds di)) toward the axis of iiplieinal, that is, the highest beds are found 
nearest the moiuitaiii, and they all si and willi an inclination from the horizon 
of !)0 degrees. 

II is mmccessary lo speak ill dclail of the onlmip of the Halt W(dl.-, 
beds, as llic alKailion of llm reader has already liciai called I.) the outcrop 
on the ll.lilksof Ike riiila .llonnlains and in llic ,\s|ieii ,\louiilaili dislriet. 
It is worthy of reniark llial in Ihe riiila .lloniilaiii reiiioii lliese beds are 
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iisiiiiliy Ihnhh airii.uvniis anil itroillMcrotK. sh;il,.«, wliih. In |Ik^ Asprn 
Mountain disfrirt ihi^y nw. ;iivnacc.His sluili-s iiiid lliinly lieddca s^iihIsIouc^^, 
and tlio greater iiuliiratiou of s<iiiii! of ilie beds in tlio liiHl luciiliiHuid (iiri- 
trict causes tlto valley spaces, wliicli are cliaraut eristic of llus ;;roup, io bi; 
(liverrtilied with low ridj^-os and elilVs. 



TIk. )H;ds of tills j;T"U|. .-an iisualiy bo divided liiio fiiree soniewbal, 
well ilofioed JO(jiub(irw, ihv Upjii-r llogbaek, Aliddlo Hogback, and Ooldi'u 
Wail Sandstones, ivlilrli are nsunlly separated by a few feet of sbidy f^and- 
stones, and these KtraiigTapliic idiavacteristics under c.onditionn of iipliuaval 
and erosion usually result in tlio jn-odueflun of ihri'e ridj;-es, wliieli are tlie 
toi>ograplric ieatni'cs" giving names to Ibe si;vei;d laeiniicfs, 'I'lie i!)i]K'r 
Bandstonc is usually nuisssivci anil of light gray color weatliering uiiei|ua!ly 
on exposed surfaces, wldcl! Inequality is not detenriined by linos of slrallli- 
cation. Hero an irroj^^niar mass tumbles down and a eave i,s fonniMl ; 
tli(;re an irri';;ul;n- mass Is niovo indurated tliitii Ihe -reuend boiiy lu'whieli 
it belongs and stands in relief, often in some fantaslio form; and audi 
%vcathoring gives tiie I'llits whli'li are usually found along the outcrop of 
these beds a strange and weini appeafaueo. 'five general structure is sub- 

wealhei-ing is someiimrs IoiiihI In !lie .Middle lloghaek SaiHtsione. 

The Gulden Wall Saiuishme is (.ftcn boniogeiu^ons and of a briglil, 
yolknv color in flie IJinIa iT!rl(ai, and often stands as a sheer wall ; honee 
lis name; but in tlie Aspen MuuiUain dislrlel flies<i yellow sandstones are 
broken in(o strala, and li-lil -ray sandslones and shales are interealated. 
The ridge like n.poMTaplu- eharaeterlslic, ol' this grniip of l)eds wo preva- 
lent everywli<;re, renders l| easv to trace i-vi-ry onlcrop, and llie peeidiar 
and persistent <'harae(ensties <if ihc upper mend)er jireallx faeilifalc ihe 
study of the ivlalimi hoi u-ecn iIh; Crelaeeons hAmv and Terliary ;n-nups 
above. 111 Uie i:ima ,\iomi(alns lh<. inieoidonnily al this horl/.o!i Ls <'V(n-y- 
where apparent.- Tlio diO'ej'eiice in dip is i'rom iwe Io lifleeii degrees, and 
the evidence of intervening erosi(nt is aii]mrenl : Iml In ihe Aspen Mountain 
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country llic (llllVrciicc o\' d\\i U no! (.■asily i!i^liii,;^tnHiii'd, imi fhc ovidciicos 
ol'orosiciii -AW usually if|i|>areiil, 

\o ovidvnvv of tmr.iuroniiity Iwiuetm (iu; Oolaceous i'ommlii.ns luw 
been il!.si-<i\('i'c<l, and I hi* |iliiiies of domai'kation in many places are 1101 wtdl 
(ixliiliili'd. In such a cast; llu; linos are drawn on the map only aw ajiiJiyixi 
iHiiUons. X(,r is tlH've any cvidi'iUM! of iinrunrorniily liclween ihc Icwesi 
(,'ri!lai;i'<iiis and \\w h\;(hvM dura. IIctc, alsn, ihc, sirali;;Ta|ilnc plaiir is 
HonKdiincs olisrurc. 'I'lie IclcusI shales conlaiii the Inwcsi C'relan^His iossils 
wliieli havu yci been louiul, and ihu had-lana la-ds Indcw Ibe con-lunicralcs 
contain the hlgJK-Ht .lurasslc ibysIlM Ibinid. 'I'be intcrvuiiing' coiijctd'iHTJtk'H 
I have thought best to call Cretaceous. 

In a general way tile liorizon of con^'lonicrafeM can b(' ea.sily traced; 
still, it is a variable one. Here tlio Bandstonos arc foinid with cou^'lem- 
orates of small pebbles u-hlcli cannot be easily separate*! from the sand- 
stones as tlioy merge into them by ini|ier('Optible ;>Tada[ions. I'^senhere 
",vell developed con gl in Derates are fonud, and smnctitncs hea\ y licds oi* 
coarse c<)nglonienito |)revaii. 

The following KCiction of the Cretaceous Gronps was made on llie east 
side of the Green River above Flaming Grorgc. 

rOINT OF KOCKS (MiOUP. 

Upper Jlofjhack Sandsfoiie.-^iK I, (10 leel. Saudsloncs; iiiduniied; 
light gray j stained in patches willi iron. 

No. 2, 60 feet. Sandstones; gniy; on exposed snrfaces stained brown 
with iron ; containing fragments of coal. 

No. 3, 25 feet. Sandstones; very massive; llglil fi'av. 

Mo. 4, 5 feet. Carbonaceous shales, with seams oC coal. 

No. 5, il5 IV'ot. Sandstones; indurated: gray. 

No. (!, IK feet. Carbunaceons shales, willi seanis i.reoal. 

No. 7, KOleei. Sands!, ines; IiHlurati'd : dark -ray. 

No. 8, (II) iW,l. SaiKlshines: massive; li/>-]il ^ray. 

No, il, 4 ieei. Carbonaceous shales, mIiIi seauis (.C coal. 
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\i.. 10, no fccl. SniuUlolios; liomogviicuis ; liwsslv.'; li^lil BTiiy; 
iidiiralML 

Mhhile llor,lHirl; S,:„iIhI„u,:- \i,. 11 , 3V,') H-cl. S,liKlst.ill|, ; liulV; liciivily 

N'd, 12, 'Uy li'i'l. l'Vi;il)l<, .samUtoiiefi and CHvlioimccoii-s Kii;ii(,s. 
Cillilcii ir«« .S</w/</„/»;, -A'o. 18, GOOfoot Samlstoncsi yclloM- ; nilluT 
iiasBsvcly bcit(l(Hl, wifli iuierealaU-d carbonaceous shales. 
No. 14, 80 feet. 8aiiil.^u,iie; inaHsivo; bright yellou-. 
All the licds of the above gToup dip to the tiortli about 4.') degrees. 

Xo. If), bSdOI'eet. i'liablc saiulsloncs and areiauToiw sialics. 



No. K;, 2,00() feet. Dark arsillaecous and aivnaci-ous shales. 

IIKMiv's FOI!!, OliOn'. 

No. 17, 2b i'cot. Coug-iouuirates ; pebbles very small, the largest not 
being more than half an inch in diameter. 

No. 18, 80 foot. Sandstones; mottled light gray and yellou-; sboiving 
false stratification. 

No. 19, 70 foot. Shales; (teleost shales.) 

•.<n. :!0, l.'l.', feet. Saialslones; rather bea)ily bedded above, bid thinly 
bedded below ; drab. 

No. :!1, -111 I'etH. Sandslones; eoio'sc ; ball: 

Xo. 22, 1011 feel. Kaudslones; verylWable; grav, gnvnlslegray, pink, 
purple, and chocolal,,. 

gloinevate of fiiui [iobbli'K. 

No. 24, iOOfcet Samistumw; o-my, iireciii.sli-om y, piiik, piirpic, Jiiut 
clioeolato ; veiy friiiblr. 
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.liolow I roprodiu'c Hio section mntht l)y I'rofossni' ^Mci'ls on Rulplmr 
Creek to wliii'Ji rci'i'r'i'iH'c lias beon made in a pi-evioiis eliaplcr, t I'lipx his 
iiiinibffrt niid chiiradrri/ation of tbe 1iP(Ik, but {>TOn[> tlicni In aficiinhuict: 
with llio M-lioino im;soiil(Ml in this report, .1 iiko invert liie onh-r. 

KKGTIOS OF TI1I<: JiOdKH I0XPO8K1) <»; SUl,l']llIli OUHKi^, Nl^lAlf. liKAK 
inVKN, -WVOMIXO. 



No. X (28), 200 fool.- -Xuniovous tinn somim ami layers of dark ciu'- 
boiiacooua sh^ilei^, willi h;n'ilcr Ihhi l)aiii[s of varioiis coh.red arg-iliarcuHis, 
aronaeeouH, asnl falcarcous misller, iiichidin;.'; a \'c\v wry ihlii ^lreakri of riial; 
t]io wliok being biyhly charged wilh vaist ininibt>rs of IVesh and brackish- 
water sliells, sudi as species of Uttio, Corbwulu, Gorhuhi, i'l/rgnl-ijhra, Viri- 
pariis, Mclampns, i6c. Dip nearly oast, about 75" l)olo\v tb(i boriKoii; thick- 
ness 175 to 200 feet oxpoHcd. 

No. 2 (27).— A long Kjiac.i of [.erbaps 2fiO \-ard^ or more, with only a 
few low exposures of light-gniy sandstone, shijwiiiji- a sir^'ht westward dip. 

No. '6 (26), 80 feet.— Gray sandsione in |)hic<», a|iparontly oonnectc<l 
with some masses (tliat may not be in place) ^o as to im'ludc space enoug-b 
for 60 to 80 feet, — forms crest of a hill. 

Ko. 4 (25), 800 feet. — Brownish and reddish clays with a few distantly 
separated thhi beds and layei^ of gi'ay sandstone, altogether 750 to 800 fcei 
in thickness. 

Ko. 5 (24), 20 foet—Gonglomerate and sonit^ red clays. 

No. 6 (23), 40 feet.— Whitish sandstone~fi>nns crest of hill about 220 
to 240 feet in boight. 

No. 7 (22), 110 I'oei.— Brownish clays and beds of sandslone, IbclaWor 
light gi'ay below. 

No. 8 (21), GO foet.-~-d!vownlsh idays and sandy layer.s. 

No. 9 (20), 40 feet, — Greenish white sandstone. 

Mo. 10 (19), 600 feet. — Slope showing above sonn! masses of con 
glomerate, like Ibatof division 1 8, jierliaps not in ]>laee, wiih, al (liaces bolinv 
this, some reddisli (-lays; altogellicr space enough lor 500 to 600 feef. in 
thickness. 
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Ko. II (1.8), 40 foot. — llaiii gray cmiglomevatt'i stismliiij^ noiu-ly vor- 
ticjtl, and foriniiig crest of Iiill about 350 foot liigli. 

.SAI.T WELI.S (iliOl'r. 

No. 12 (17), 115 foct— lirownJsh and l)l(iish .-lays, with Kmne bods of 
wJiito, greenish, and liiownish sandstones. 

No. 13 (IG), 45 feet. — Clays and sandstone bellow, ^20 feel), and j^-i-ay 
and Itrown pebbly sandstone above, (25 foot). 

No. 14 (15), 125 fect.--l!liiisli laminated cky.s willi, al. top (left or 
west side), a two-foot layer ofsaiidslonc, coMhuninn- IVai'-jiicMls of shells not 
seen in a condition to be detcrniiiK-d. 

Ho. 15 (14), 40 foot.— I'ViTUfiinous siiiulshmn iu fiiin layers, dipimig 
noilihwest about 80"^ below luivizi>n. 

No. 16 (13),— A valley ov doprcHsioii s^bowing- no rocks, |ierha|.s tCyO 
yards across. 

No. 17 (12), 150 feet. — l^igbt gray -sandstones andclay.s, incliidin;^ a 
bed of good coal, said to be 7^ feet in tbickncss; all dipping- sonlli-south- 
east 55" below hoi'ision, and tlio sandstone above the coal containing many 
easts, Inoceranms prohkmatiais, with a, few casts of Cardium and innU^ter- 
mlned nnivalves; altogether showing about t50 feet. 

No. 18 (I1).~-Sliip(' and niirxjKisod space, |ierhaps :^00 yards or more 
across. 

No. 19 (id), 20 feet— Liglit gray sandstone. 

No. 20 (9), 256 foot,— Oniy f^aody shales with alteriiatious of sand^ 
Stone and clays. 

No. 21 (8), 95 feet,- -Heavy ma.^sive Inid of ligld eiilr)red sand.ston.', 
about 90 foot in Ibieknoss, standing nearly vertical, widi some '■'> Ut 5 i'eel of 
sandy clay between it and the coal of division 7. 

No. 22 (7), 7 feet inches.— Bod of good rr>;d, >^u\<\ to be 7^ dn'X m 
thickness. 

No. 23 (ti), 100 fect.----areeHish and bluish n-ray sandy clays, wlllt 
some dark shale at places. 

No. 24 (5), 100 feet.— Two or three rallajr heaAy he<)s of light yel ■ 
lowijih gray sandstone, se])arat('d by clays, probably occupying some ui' iIk^ 
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space hicliulod in divisioii 4. Kear the lowv.v piirtUvo layers IT) Id ISlnc'lics 
Cftcli, of santtstono, containing Ostrm so/eiiisrus, 'ri-apniiim mkroucniu, ih: 
Altogethor DO to 10(1 (vM oi' moro. 

No. 25 (4), 301) fret.- (Covered space, i.n.bahly occupird by rlays, 
but allowing some siiiHlsiiiiit! llial may or may iiol hv. in ]ilacc; j)(.Tli;ipH 
room onoiigli for 250 to 300 feet. 

No. 2() (;})', yO foot.-— Soft Ilgbl •'•vnyhh siutdstonc, la^arl)- vcrilcal. 



No. 27 (2;, 100 fcjot.- Slope a|)panuitly oc<aip[(>d liy clays, ihickncss 

])erliapH 100 foot or more. 

No. 28 (l).~IJIiick sliale, only i'.oen ill ]Hdlomol\Sidplmr(!reck,lliic.k- 



lil.ACK liKTTi: Qr.M!' 

Soutbwcst of lilnck liutto Stiition on ll 
is a consjjicuons topographic foatnvo known 
from beda of the I'oint of -Hocks Gron]i and i; 
and exceedingly tough qmirtzito, whiclt, in f 
of a bed of cxtravasatcd niat(!rial, and cvci 
deceived by its apparent siniilarit)- lo soiiU' 

Hocks Ifjivlng a similar appcaranc 
mit of Aspen Momilahi, anil i linlic: 
qnai-tKites; biii,<m visliiii;;- lUack ISull 
ingiy dark appearance of liicse beds 
been oxfravaaated, though hand sp!'ci 
and 1 left the fiold with many doiibl 
has since made sections of this voek 
scope and proiionnees It a (piartzilc. 

Such a conclusion in eoiniectioH 
beds is very intorcsling QnaiiziSi 
sti'ucturo and erosion, are usually suji 
seated and are often kIh>wii to have li 



lilai'k liiiltc. It i 



1 .stn 



■d (Ik 



lalU 



■eaii<'il Ihe impression that tluiy iiad 
■lis had the apjjcarance of ([iiarSzil-e, 
IS to (heir nature. Captain Dutlon 
d e.Kaiiiiiied them' under ihe mlcro- 



lli the geological relations of these 
from geological considcralions of 
■ied (i> have been at some time deep 
i hnolved in profound plication, or 
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implicnfimi, iiml iiro nsiinll) rimsidi'ml In be mchimcrphiisiHl siimiUIuikw. Ihc! 
mGtamoiplusiii (Inn In ih-cpi^cah-d ;ii;riH':<'s; hiu llils i|iuii'l/llc isiir\iT\ Inli^ 
Cretaceous Aj>-ii m- innyincn Uclun,^', {.i liH:hrr inirnnluniinlilc 'rrrtt;n'i(;s. 
In eithei- case tliesaiiH^ si rata ihi rvcry I taint arc t-ui'l, (•niii|iaraii\<l\ Triable, 
granular sandstones; tticv aii' iiiinHMliali'ly itnilialnlil liy jpcal lliickncssca oC 
sandstones of like cliaiarUaislic's. TIh-v liavr n..l Ikoh iniplicalcd or ovrn 
lilicati'd. Nn cslnivasiOi.d inaKa'ial is Idiuid in ijio innnodiaU' ^i^inily1o 
wlddi roi'.avnia, I'an l.o iiiadi: as llni ori;;in oC cryslallizatioii, and lla'sc laals 
on lilacli liutlearr mole lluni -'(Kl led in lidcknoss, aod niiaainni|,liisni Inun 

iry, Is (•.N[>ai:d!n;;-ly sli;;lil, and indeed sui'li sli;;lil elian.ac is i-arely slaovn. 

Is it possilde llial eoiHlilions oljlaioeil liere lavciralile In llie de|«isilinn 
of siliea liy elieniieal |)reeipilalion .' 'I'liis nueslinH lias heeli often siieovsted 
liy facts nl.seived at many (Olier |daees in lln- I'lali-an I'rovim'e, In my 
rniiarloi ,ni llie Cinla ( Ironp I iiuaili.aK.d llial scaiie of llie sandslones were 
quasi i|uarlzites, and wlaac siudi beds ol' (|Oariziie are fmiad lla' i|llarlzile 
slruehirc' is invariably loeal. 'I'lie same lleds Iraeed laterally are ly|iieal 
saiidstimes; andabo^(. and below, »(dl sandstones and es,a'ssiv(dy frialile 
shales are found, and lliere is n(. loeal dislurbauee of lliese b.als. 'I'bey 
liavo simply been displaeed in the jtran.l u|da.aval in eouuunn witli the saiuf- 
sl.mesaud shales; and if this lithol,.;;Ie eharaelia'islie f, due In .auidilions of 
de|io.siliou and haMMlol beiai iuiposcal In Ihe aiteueii's ef nK'tinnorpliisin. at 
what place in tlie labl.i of s.-dimeulary j;rou],s shall «e be;.,!)! I" eonsidd- 
qiwrbitesto be prodmlsof melauMuphism ; .\t I'.laeli linlO- llie (piarUile 
is as high at least a-lhe v<aysionniil of Ihe I 'relai'eiais: in ihe riiila .Monut^ 
ains the quai-tziles are low down iu the I'aleozoii- series and these are s(tpa- 
ratcd In- nearly :ill,llii(l feel of scdimonlary aeeunndalions. May ni- i;o one 
loot farllHudown in llie roehs, but across the preal ;;ap of iineonforinily, ami 
say that the Ueil (Ireek (jiiarlKites were such from orieinal (auislilulhai ; 
■I'lIK CBKOZOIC (IIIOUI'S. 

'I'his deseriiillmi of llie .;-eo!;Tapliie dislribiilioii of the Ceuozoie (Iroiips 
will be eolllilled (o llie re;;ioil norlll of the riiila Moiiolains, exeepi in Ihe 
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ciiHC of tlm JJrown's I'jirk (jroup imd tlio liisliop jMimnlaiu Ouif^-loinorai-C. 
A small strip of Bountiy on tlie Bovtlli sklc of the moiiiitaiiis has beon given 
a Tei-tiaiy color on tlio niaj) for tlio piu-poHO of prcsoiitiii^ an interesting- 
faet in tlio rolatton of She jiivnipsi of that region; but this h only She bonier 
of 11 broiul area lliroiij;J! wUkh ('enosioic formations are distribiiln!, and to 
(liMduss this l)ord(!V witli (deamess it is noeesiHiiry to <'nler info a ('onsi(li'rali<ni 
of the wiiol*^ area, whieli can be {lone nuudi liellcr -when we lia\-e tlie mn\) 
of tluit eonntry before ii!^. 

In the Uinta anil Wliite H\v^:y basins, south of llu^ i:iiila MouiUainn, 
whore tlieso Tertiarie*? liitvc a j;re;il di'vi'l(>]iiiieiil, Ihc lo-wer roriiailions {}{' 
tim Ago have been jirelty fhoroou'lily worki^il ou(, but there are liigher l)ed« 
not so well nndorsffxxl, 

I now turn lo n eonsiileration of llie <;(niiilrv lu.rlh of Hat ilinja Moun- 



J lore the liittor Creel; hed^ ha\-e an <'xl(nisiv<! expoMni-i! on flie Hank of 
the Uinta upheaval and on either ilank of the Asjtcjt Moiinlain upllfi. 

In the Flaming Gorge district, west of the (ii'ffti \\'\\r\\ the beiU of 
this group rapidly attonuato xmtil thev disajipear, and here Ihcii' lillndoj^ie 
chai'acter is changed, as the fine grained IViiible sandiitonow are rcjihieed iiy 
conglomerates J and a« the beds here are ili|)j)iii;;' at a great angle to tlie 
north, so that their npturned edges are well » xpn^ed, ihe liarder eonglonter- 
atos are seen to stand in high ledges and walls, l^aslward from the Green 
Eivor the bods rapidly thieken tinlil, a1 Hichanl's I'eak and (^Jnicu ibn'iu^t 
Moxmtain, a section of more than r>,t)()l) feel is presenleil, aiid liere at the 
base wo have a great dovelopniont of conglomerates. Ki(diar(fs Peak itself 
is a monoclinal ridgo of this conglomerate. 

'{"he disappearance of these beds by attmnialion on (iie wesi sld<i of the 
Green Ri\or aitd Iheir increase above tin' normal thieknciss east el' Ihat 
stream, together with the change iii their litliologie consliliUion, leads us (o 
infer that wo here have the beds oxjjosed near the old slun-e line thai was 
established by the upheaval o'^ the Uinta .Mountain region. Oonglomerahs 
arc found at the base of t]io group in many plaees on the north Bide of llu; 
Uint!i«, and 1 suppose the conglomerates on die west .side of Iho Green 
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Kivor to be iit tlic .same Imrizc.si, lunucly, tw llio h:m^ .il' llui sericH, and tluU 
tho attenuation is duo to Uie n<)]i-d(']insiiH>ii of iIh* sijipiT licils uvr?' ihi; ai>'a 
hero brought to light. Of thiw, conchisivc evidence was iiol oblaiiied, and 
it may possibly be that these eoEgloHierates represent iilg'her beds whieli, 
farther from the sliotx!, were sandHtonos of more thoroughly coniminuted 
material. But, while i suggest lliis possible cxjilanatlon, I am inidiiu'd to 
eonsider them as belonghig to this lower meinbor.s ol' the- group, anil (liat ■ 
iiflor their deposition the area \vas left as dry land, while the sands were 
jHiaiiHiihiting in the bed of the lake farther from tlu! axis of upheaval. 

J''iom the Groon River eastwanl, nearly to the foot of Riehard's Peak, 
the base of the group is composed of bad-land sandstones with moi-e indu- 
rated beds intercalated; the latter are usually light gray, HOitietimeH quite 
white; the former are exreedingly ren'uginous and somellines shaiy; liuS 
from the western base of liiebai'd'.-; i'eak, nearly to the outcrop !■!' (he lied 
Wall limestone, eonglomerates are i'mnid, and here ihc whole lliiekness of 
the group is nuich increased, ll is iiiterestiii;; lo sinliet! llial llieso con- 
glomerates are found opposite tiic oulerop oC (he Red Creek Qnartnite. 
But the materials of which the conglomerates an? I'omposed seem not to 
have boon derived from tho quartKitCj if I may iriisl my noti^rt : and T sliouhl 
hero state that tho geographic relation between ihe ([uari?,ite- and llie eoii- 
glo'mcrato did not occur to me while in tlie fiidd, and in nn- nt>te,s on the 
conglomerate 1 have mentioned that its bowlders arc HainUunu's and lime- 
stones, arul that some of the latter contain Jl!ra^sil■- Ibcsils; bill I have 
recorded ob.sia-valicni.s at oidy two poinis- one at liirlianiV IVak, ilie other 
at Bruce .Mountain. With ihe facts now af my eonunand 1 am Incdined to 
think that when this conolomerale was Ibnncd, ero.si.m had nel pn.nTesKcd 
tluough the Cavbonifenais orinips mid ['iut 
(iuart/.ito on the n[)lieave(l side, but tliat ilic 
sand.stones from tlie (Cretaceous gnmps, am 
tlio Jura 'I'riari, and |»oM;iilily, to some tixtenf 
would seem (hat the ap|)oaranco of the eonghmu'rale here i.s i 
by geograplu<', ratiier than by geological, cousi<U'ratiniis- sha 
GXposni-e of the base of the group in lliis re;;ioii U isear lo 
lino; for it is Juanifest tlutt liorc was a lutadhnid jii'oiecting i 
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rco-i„ii info Ihn <il(l HUtcr Crook liiko, wlut(! weslwjinl, Innn IJirliiinr.'; iValc 
1(1 iIh; (Jivri! I.'ivcr, iho )H'.'«i;iii oxposiin; ol' ihe filralii is acmss (lie IkmI of 

West IVom liichard'H Peak llic plane «\' sepantlimi 1h-I\\ccii llii> liiliiii- 
Ci-oek and Point of Rocks Groups is masked in a f;'''''ii>'i' "i- less cxtcnf on 
account of the exceeding .friability of llic lown' Ih'iIh ol' ISiiicr ( hvvU af;c ; 
■ Niill careful oxaininatioti reveals Ibi' iaci ihal llii'\ :m- iiHcoiii'ornialilr, anil 
liiis unconformity is vory clciivly cxliiltili'd at llic cai.lrni nul uf ilic nuiiio 
clilial ridgO, composed of llu^ r]i])Cr llci;;li;H'iv >sin(lslniic 111' llii! r<)!iil of 
Pocks Group, near the foot ol' liicliai-d's i'caiv, in an aniiihllliealci' oi' ci'iisinii 
al iIk! Iicad (>1'a dry gnlcli. 

HolncL-n llu; wostorn end of tlie outcrop of liiid Wall linu.slon(; on tho 
northwest end of the O-wi-yu-knts I'ljitoan and llio I'o Caiion dts(n<'l ila- 
base of the Bitter Creek series is not sciai, as ii has Ik-cii carried dtiwj! l!\- 
thefauU. On the north sid<M.r Diamond iV^k liic iSilicr Vn-vU hcds arc 
lying liorizonlal, and, studying this nunintain rrmn llial side, it would sccin 
tn ho comiio.scd of Pitter Oeok beds, |un-liaps ca|,]icd by hcdsofihc l.oucr 
CrccH l\i\cr, but OB climbing the mountain ilssmnmi! is seen to he ronijiosed 
of angular h'aginentS of sandsfouoH i)ilod in an indiseriniinalc mannci'. llie. 
age of which was not fully delenninod ; descending' it on flin south .side 
this same confusion is observed. Of wlial llii- |irlnci]ial mass of lliis jieak 
is composed I do not know. 

In the Po CaiKm diMriel along \hv ehannel of \'erniilion Creek and 
many of its lateral tributaries, deep corrasimt has pi'oilneed ninny slei;|i 
escarpments of the Bitter Creek beds. Here we (ind dm roim ni' lioeks 
Group staudingon edge, and near by, anrl ,se]!arau>d i'ront the i'oimer only 
by narrow gulches, Bitter Greek beds of a horizon ahoni midway in ila^ 
group are found lying hoiizontally; hut in a le\v plain-s lowfv bi^ds ol' llie 
Bitter (.'reek series iiro tuniedupon edge willi the I'oinI <il' IJoeks lii;dsan<l 
the middle beds of the Billcr Creek Group lie ovit iheir niiturned and eroded 
edges uneonforinahly, anilo\-er sonseol' ilie upper beds < if ihe Point of Hocks 
Cfroupin like manner, Thus the mid.lle heds of the Hitter Creek overlap 
the lower bods, not because they were depo>iied over a i)r(i[tder an-n, lait 
because tholow.er beds in a pari of iheir e.\tenl weri' exjiosed to (a-o.--ion and 
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Wc i i>! ri-.li()p \lniini lilt, stiLtclihig iicriiss tlic maiu- I libuf nries of tlio 
W'l'inlliuii IhiH 1-^ i 1)1(1 hi f \|) tiiso of coimirv \vlii'rt; ilui biuls of tliis Jigo 
arc oxpu&Ld m inKcd b ul 1 uuUiilh, and onoithordaiik of the Asjicn Moiiiit.- 
uin uplift tlioy .iieseeu iisuilly toiming; ref>:ioiis stovilG and desoljiJe. 

At Hio h( id ol I Mll( HMli 1 Cicok there is a strotch of tnblo land whoro 
beds of Bisho]! Monui im ( uylomerato aro found. In tlic lato vedlslribu 
tion of tlub conf^loiiH i iLt i!i matonals havo boon carried quite over the liuo 
separating tbo Bittci Cn-ek horn tho Point of Kocks Groiip, so tliat tiio 
junction is completely masked, but in tho eamrpmont south of the plateau 
which faces Quion Tlornot Mountain the juuctiou ia woU revealed; and the 
same is true farther to tho north in lateral eaflons alonj^ the upper course of 
Little Bitter Creek. The conglomerates Ibiiiid at tlu^ base oi' llii- sitIcs nii 
tlio flank of the IJintas are not seen oh iIh^ flanks of die AspiMi Momitaii! 
uplift, and Ihe Hitter (,'ri'ck bi'ds attenuate toward Die north. I'Vuni these 
facts 1 infer that the lualerials ol' the Bittev Creek Group wore derived in 
large part at least from the lltula region, that istliatlho bad-land rocks 
of Meaojsoio Ago wore carried from the Oh li a rcjfic^si aiid rrdisfrlbtitcd as 
btuWaud beds of tlie Bitter Creek jjoriod. 
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ciirbuiiaceouK slialcs niiil HfiiHtic coni nlitiiincU \h>n\ liiiK! U> lime;, now honi 
now thore, iiml sui-li sliah'.-^ and roal^ arr Iniiinl dislribiitiKl in great: profu- 
sion tlimiiglioiil tlic I'liiirc :in!a vvliicli li;is I.ih'Ii siiulicil. In a section inado 
on the south f<idc ol' tin; niilroini helwi'fu l,awrriie<i Boct-ion House and l!nck 
Springs more tlian ISit warns and ln-ds ol' vm\ nvv noted. The i-oids <il' ihis 
hoi-mm in tbn vk-iidty of Black lintte Slalion have been fr(!(|n<'ntly dcNciibcd 
by otlier fi;'eoloi>istK. 

It is nut my j)urj)use lo (bscuss the disfiil)ufi()ii and clianu'tcr nf Ibe 
bmiilic, coals in tbis ivimrl. 



In tbe Klamin;^- Gorge district tbe Lower (!lre<-n h'i\-er (Jroiip nverhqiH 
the Hitter Creek Group, and fartlior westward disappoins l)y allenuntion. 

The courBO of tlio Green Hiver from tbe nortliern border of the area 
ond>raced on the map to tbe liog-baek six nnles norlb ol' Klainin^- (l(>rj(e is 
tbrougb tlio beds of this group, ami an !iri^<;'idar cscavpnH.'nl ol' lln's(i beds 
baving deep vecutnint angles, and spaces broken into ]mv lillls, faces tlio 
axis of tJio Aspen Mountain uplift. The es(!aipinent known as I'ino lilufVs 
on the east side of tbe uplift is of this ago. Another outcrop is found north 
of Dry Mountains and west of the Po Canon district, ^vhero tiioir nptm-nod 
edges are exposed on tbe border of a basin of displacement or sag duo to a 
downtbrow. 

'I'his grou]) is con]]iosed <'hieily of bitnminous .sliid(;s ami inipuf(i Ibne- 
sioues, the latler being botb ureiiaceous and argillaceons; but to the south, 
near tlie tlinta uplift, the group is much thickened and the shales are I'oplaced 
l>y sandstones, and conglomerates of fine pebbles appear, 

.Knim this fact it is inferred that the beds nf ibis grtuip are derivcnl fntui 
the Uiuta region, and that the material was supplied from liujcslencs and 
sandstones of Carboniferous Age. Condilitms favorable to the accsnnnla 
tion of Gai'bonacoous shales and lignitlc coal are less frequent tiian in tlie 
former period, but a fine bod of coal has been foinid at tho base of this gToiip 
on tho bank of tho Green Rivor, about eight miles below the station, nnd 
Cai'bonaceous sbaleH and tbin scams of eoul bave Ixion found at other bori- 
aons elsewhere. 
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The bods of \\m gnuq) iii-o wotl oxpof^id in liigli eseai-pnieiits on oiilioi- 
aide of tlio Greon Kivof from tlio nortlioni boundary of tho district embraced 
on tho map nearly to tho hogback six miles above Klaining Gorge, and thoy 
atrotch in a continnoiis but irregular belt on the west sido of that stream for 
tho same diHtanco, aiul are exposed on Ilonry's Fork for many niilcs. 

On (he east side of the Greon River tliey are found in outlying discon-- 
iicctod patches. The most important of tho latter arc colorod on the miij). 
'J'hey ore also soon in tho district east of Po Canon with their edges upturned 
around the basin of displacomont previously mentioned. It is probabic 
that these beds are also found east of Pino Bkifts, but when that country 
was studied in 1868, 1 had not separated the Upper from tho J^ower Groon 
River beds, and not having visited the country since, 1 am not prepared to 
give any facts coneorning- tho matter. 

In a former chapter I stated that tho t'ppor ("ir(;(!ii liivor bed;; were 
i nU' rjiobiSed between Bridg'cr and Lower Green Hiver only through a por- 
( ion of tho groat Tertiary basin north of" tho Uinta Mountains. These beds 
liave their greatest development in the rogion.about Green River Station, 
extending for "20 or 30 miles to tho north and south, and it i.s probable that 
the material of which they are composed was derived in part, at least, from 
otiier than tho Uinta region, though donbtless this region yielded a share 
of tho dotrital matter. Carbonaceous shales and lignltic coal are found at 
this horizon on Henry's Fork. Two of the coal b(^ds ba^■^^ b(!cn cxjilorod 
and when tested am saiil to have yielded fair coals. 

I have already in a foi'mer chapter described the Tower Sandstone at 
the liase of this gi-onp, and explained tho iniluro of tho unconformity between 
the Upper ami l,ower Green River Groups. 

intilHiKR (iliOUl'. 

The iJridgev bods are found outcropping on Ihe western border of Iho 
district under discussion north of Henry's Fork, snid again to tho east of tho 
Po Gallon district in tho sagof displacenieul norlb of tho Dry Mountains, 

No unconfonnity has been discoverer! Ix^twecn th<! Bridgor and Upper 
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Green River, and the plane of demarkation is obscure, or rather there is no 
plane of demarkation, but the separation is transitional ; but the bad-land 
beds of the Biidger Group are very distinct from the limestones and sand- 
stones of the Upper Green River. In the latter, sandstones usually rather 
massive, and in the case of the Tower Sandstone greatly so, have ihipure 
limestones intercalated. In the foi-mer, bad-land sandstones prevail, and these 
are largely gi-een Sands, but irregular beds and aggregations of chalcedony 
ai-e abundant, and high in the series two well marked and persistent lime- 
stones are found. These beds of chalcedony afford the moss agates for 
which the region about Fort Bridger has been noted. I suppose them to 
have been deposited by chemical precipitation from waters highly charged 
with silica. The limestones are in many places crypto-crystalline, and break 
with a conchoidal fracture and often have the ring of phonolite. I consider 
these also to be chemical precipitates. Fresh water fossils are sometimes 
found imbedded in the crystalline masses, but can rarely be obt^rined in a 
perfect state, hut fossils are move abundant in the arenaceous and argilla- 
ceous partings, and can be obtained in a good state of preservation. In the 
gi-een san<fe vertebrate fossils have been found in abundance, and concern- 
ing them much has already been wntten by eminent paleontologists. 
No coal has been discovered in the Bridger Group. 

beown's paek oeoup. 

These beds are found in the valley known as Brown's Park and a dis- 
tiict of countiy stretching thence to the southwest beyond the Snake and 
Yampa Eivers. In Brown's Park they lie in a deep basin of erosion, the 
bottom and sides of which are composed of Uinta Sandstone. This basin 
is in the very axis of the Uinta uplift. Eastward, both on the north' and 
south sides of the area of outcrop, the beds are seen to rest unconformably 
upon all of the Carboniferous, Meso^oic, and Cenozoic formations previously 
mentioned. Its unconformity with the Upper Green River, Lower Green 
River, and Bridger beds is well exhibited in the Dry Mountains in many 
fine exposures. Its structioral relations to these beds will be discussed here- 
aftei'. Its sandstones are bad-land rocks of exceedingly fine texture. In 
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some places theso rocks are composed of tliln lamina; of iiuniy drlicalo, 
colors, but tlioy do not vciidily part ;(loi!{>' ■flic |)];iiios ol' slraiiilcaHou, hut 
crumble easily Mid ol'tiMi linnik In hirjic iiiassrri. l'",\ii;n!^ivc lH!ils;nul in'cj;u-- 
lar Ei<>;g'm(vations ol' chalccilon) avi^ roiiiul and I siii)i)i)se lliciii lo lia\e lieeii 
di'[)i>si(ril tiy prccijiltatioii. Conglomerates am found, at the base, in mine 
localilic.-i liauiig' a great developirioiiL TIio beds incline sliglitly fmm the 
wall of the park on tbe south side; this inclinatidu may be due to the bottom 
on which they were deposited. On the iioHh sido (lie beds ai'o turned npat 
[■nt since liirv wore deposited, and 
ofonlcn>i>aruuinins Ihth observed 

1 riinii'. down [Vein the mountains on 

rouj;b these lied:, and rovoal in the 

L'iiifa Sandstone. But a few hun- 

':< Park, but eastward a much greater 

lation. it Ik in'obable also iliat this 
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Tliis eongloniei-ale Im found only in isolaird ]ia( rises as rcnnnnifs adven- 
titioiislv [)resei'veil from the general erosion lo ivlncli llii.s widi'ly spreatl 
fornialien has been subjected. 

An outlying patch or fragmeuL is loiiml ins llui norlh sid(M>f Ba;;(i ('reek 
overlying uiicoiiformably the beds of Lower Groeii liiver age. Another is 
ibiuiil on the plaieau where Sage, Little Bitter, and Pretty Crooks have their 
sinirces; here Ihe e())i;;!onierate rests on Pohit of "Rocks beds. Another is 
found on the snnnni! of Quien llornel Aiounhun rcslin;( on Lower CnKii 
Hiverbeck Anelher i.^ f.nnui on l!islH>|, .Mounhtin resling- on Hitter Creek 
beds. On the sonili side of the i'lnta Monnlains a fragnien! is f<nHul we.il 
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ot" J'lclio j'ark resting' on Oarbonit'crons beciw. Aiiof li 
oi' twolvG miles west of tJiG Caflon oi'T^odoro festiii|>' ( 
Trias beds, A fragment is found wcytof linisli (h 
bonifei'ous and Jura Ti'ias bed^; and tin' Wa-ka-ri- 
conglomentte, wliieli liero vests <m HulplniT' (Jrcek beds. 

These niv, the only i'rajjiiicnis wlilch 1 li;tve diMcovored in the area cin- 
hraced on the map, but hi llie wcstwaix!, lai ixith flanks of the Uinta upbl't, 
this formation has a miicli more extensive geographic dovolopnieiit aiii! it is 
also found in greater thickness. On the north side of Connor liasiTi, a1 iho 
head of Sheep Cre<dv, t!ns cong-Ionierate has a. |]iifkn<'Ms of inort^ than a flum- 
sand feet. 

There are some eong-toiiterates on (lie p(;al<« ol' ilie Dry ^MonnlainH 
which at one time 1 believed to l)eloi!ff to this jioriod, but I now llsiuk ibey 
are of the Bro^vn's l*ark age. 

In tlie destruction and redistribution of this tbi"mation, the malei'ials of 
wliicb it was coiiipOHed have been scattoi-cd in manj'' places here and there 
on eitbci' Hank of tlie tlinta uplift. Tlie conglomerate Is composed of bowl- 
dera and pebbles of santistone, quartzite and crystalline schists, hut sand- 
stones and quasi quat*t/>ites probably of the Uinta period greath' prevail ; 
but ill the original beds and redistributed materials found so abundant north 
and nortiicnst of ^ronnt AVIieeler where the Rod Creek Qnartzlte iw exposed, 
white quartz and crystalline scliistt* mv. far more aliuiidani llian elscwlicra 
Sometimes al least ihe eeincHl is calcareous. In the iVagmonI w<(sl oi' Ka-ho 
i'ark hug(! and H<nncvvhat angular blocks of I'liiia .SaiKlHioiie arc fonud. 

I tliiidv that many geologists would asi'vibc ibis rf)iij''lomcratc Iti the 
action of ice, but tbi'onghout all that portion of the Rocky Mountain region 
wiiteli 1 have stuilic<l, I have so fretpiently found gravels and conglomer- 
ates of sid)-aerial origin, and have in so many eases found reason to cliango 
my opinion concerning thorn, often iiavjng adrilmted a drift like deposit to 
glacial action, and afterward on further study abandoned the theory, being 
able to denionstrato its sub-aerial oi'igiu, and witnessing on every hand tlio 
accumulation of such gravels in valleys and over plains where mountains 
I'isG to higher altitudes on either side, and having in many cases actually 
seen the clifiB breaking down and the gravels rolling out on tho floods of a 
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storm, I aiit iml willing' to disrogard explanations ko obviou.s and ho <Tr(fuu 
I'or an eNh-aonlinary and more violent hypotliosis. 

lirogular iiccnmulations of clay, acc'.u«nilatioii8 of saiul, of gravolfi, aiul 
bowldei's having in a general way all tlie litliologic cliaraetet'iisUcs of "dnft" 
arc veiy common in the Eocky Monnbiin region, and In maiiy cases 1 aiu 
eoiivinced that tlieii- origin can be traced to ordinary atmospheric agencies 
acting on the adjacent hills and iiionntains; and no glaciers or icebergs are 
needed for their explanation. 

Nor need the thickness and extent of tins Bisliop Moitntain (Jonglonier- 
ate serve to weaken this explanation, for the sub-aerial gravels in the valleys 
between the ranges in the Basin Province are of eqnal arid often of greatev 
development Whenovera low plain, valley or basin is for a comparatively 
long period but little elevated above the base level of erosion, atid during 
this time mountains and hills stand about the lowlands, there must bo agi-eat 
accunuilatioii of drift, and wliore the highlands are a^'eas of progi-essivo ele- 
vation and the lowlands areas of progressive subsidence this accinnulation 
may (ioiifiiutc iiidoflnitcly. 

'ilnis it is thai, i atlribute the drift of tlio Uocky Moiinlain region to 
sub-aeria! ageiusios, chiefly the action of rains and streams. Mountains are 
not degi-adcd by the slow washing down of their surfaces but they are dug 
down by the corrasion of deep channels and the imdormining of ledges and 
cliifs, and the materials tlnis loosened from the gi-eat rock masses to which 
they originally belonged are carried down to the lowlands by storms. In 
one lioiu- of storm more material is carried to the lowlands than in days, 
weeks, ur months when the mountain streams are clear lirooks. Yet fluire 
lias Ijeon glacial at:!ion in llie Uiiitn ^^(^^nl1a^nH, for (hei-e ai-e found untloubied 

MOKAIKAI, DKi'osrrs. 

The deep valleys that Uo at tlio feet of the axial ptiaks ui' liiis great 
range ha^'e been beds of now extinct glaciers. Morainal deposits, roches 
moutonnecs, glaciated gi-ooves, and morainal lakelets aro found in very 

many of these elevated valleys. Often the valleys are so choked with the 
materials ihns accmmilated by Ihi; aclioii of iee that travel across iXwm iw of 
great diihcnlly. !''roni the (Toviees bolweon these ice piled rocks high pines 
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and ih's are growing, and hiiiiiireds, tlioiisaiuls oi' ]illli' basiiiH (i11(kI \v!(1i 
clear, cold water aro found. .TheHO g-hu'iiil drposiis are (IouI)IIcks of miieh 
later origin tliaii the Bisiio|> Moiiotnin Congloiiiorato; often f)icy arc iniii- 
^Icd wttli smd nmskod by drift wlilcli has been liroiij;-hi down i'wm i\w 
heights by storms, and in many |)la<'es it iw Impossible to «eparato that which 
is due to this latter agency from thaf «*hich h due to the agency of ice; and 
m joxi descend the valleys away from the peaks wliero the glacial snow was 
accunmlated the mingling of the two increases by an increase in the amount 
of drift until at last t!ie glacial formation is lost and drift oidy appears; taken 
thi-oughont the I'lnla .Munni^uns, tin; <i;l;u'Ial material Is far hvi^ in quantity 
than tiie drift nialerlal. W'iiat I have t!m^ dcsttribed as glacial actldu k 
exceptional or local and Irivinl as com|)arod witli drift agoncieK, which nnist 
always obtain in mountain regions alike 'ivhen thoy are free from glaciers or 
when the elevated valloya hvq filled with ice. 

Thus the glacial epoch in tlie Tijita MiivtHtaiim was detibflcss a rcalityj 
the evidences of such a time are abumiam, but tliey arc louiul only high up 
on the range, and the, gra\-(!ls and bowlders oC (lu^ lowlands attest only to 
tlie ottUnary action of drift agencies. I nia)- remark here that the evidences 
of tlio same glacial epoch aro abundant in Hie Park Mounhilns; but there 
also tho glaciers were confined to the elevated ranges. The gravel beds on 
the lowlands iMX; Inie drift. 

IJCNITIO COAL. 

But little rolVrenee haw been jnade to the lignitic coals found in the 
Uinta I'oglon; i(. Is cxjiectcd tiiat the coal^s of the Plateau Vrovincc will be 
discussed in a .HC])arat6 volinno. 
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STKIJCTURAL GMOLOliY, 

In the procGtllng cliaptors many of tlif iiicts rclittin^' \<> tlic slruclural 
gcolog)^ of tlic reg-ion niulcr tlisciiBsion liave bo'ii ]n-(.'sfii{(;(l, !)iii llioy wv.vc 
given only to serve piirposi3S relating to tlie siilijcris of \\liic)i I was llion, 
fretiting. In the iirst cliapter it was nccessiivv In rvl'vv Id 1liis rc'non in 
charactcriziiijj;- tlio tliree jn'ovinces; in the Becond, otiier facts wvvf ]irrsciili'd 
in explanation of the grouping- of tlie sedimentary rocks; and in liii- iDurlii, 
still otherfacts wore given in (liriciisslnn-ocogi-aplilc distriliutidii. I iinw pi'o- 
pose to assemble "these iads uith uliici's rcliHiii;>' in sti'iiciin\)l gi'olii^-\-, I'm- 
the purpose of more clearly sclliii;;- I'oilli llic ;>ciili)';-icjil stnn-lurc ul' the 
Uinta Monntains, Yainjia I'lalcnii, Jancdoii .Mdiuilain, Diiniiond I'calc, the 
Dry i\[ouutains, Brown's \':\vk, and tlm A.sp(;ii .Mniinlain disirii'l in the order 
thus indi,:nl('(L 

iM>ri;tP'rio\ of ii.i,rsTi!AT]n\s. 

l''or ihr purpose of more clearly .scUiii;;- (Vii'lli tla(H(i fads ('ertain illns- 
tratiuns have been prepared and will ha found in the atlas. 

Sliiuilirc Sedmts.~On Vlate I is j;roiip{;d a series of sections thr(iH;;h 
the I'iiifa .Mointtains, from souili to noi'lh, and six miles apart, in each 
seelion the siracfin-e iihsorved lias heeu jn-ojccle*! b<do\v llie IItui of sight 
to the level of tlu'sen, thai the facis ohsin-\ed iuiohl be represented iu a 
more graphic manner. This h\ poiheii(; projeciion represents llni iimst prob- 
able eonilitiim of nndergToiuHl slrucinre io thai ileplh, yef Ihcn^ iiniy be 
uneonlorniilies iod,nu\\)i lo lis am! nf wliirh no iiiiit is ;;i\'en in the stra- 
tigraphy al till; j^uriace or in thi! structural geology of the suvi'ouiiding 
eountr}- ; imi Ironi tin; absence of these indieiilionf*, 8uch uncoiiformitieK 
an^ rend(>red improbable. 

As the Uinta up]ioa\al began ai the close of the Point of Uncks period, 
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this gives iis a datum point from wliicli to moiisiire tllsplacomenl, dcgi'iHlit- 
tlon ill the region of uplift, and sedinidiitalion in (he rogioil of •dowiitlirn\\-. 
Jf'or this reason the group is graphically ateuiiled in oach section. 

T)is]}hcement Diagrams.— On l*hito 11 is gi-ouped a scries of diagrams 
designed to rejireseiit displae^iuent and degi-adation. Ka('h diagram corre- 
sponds to and is derived from a section in Plato I, and is composed of three 
linos;, the sea level line and tho snrface line, wliieli arc tlio same as those in 
the corresponding section, and a third, a displacement liiic, whicli i« the 
accented line of the section, projectGdinthoi-egionof viplil'l from t!i{'oiis<;rvt;d 
outcrop of the group which it represents (Point of UdcIv.-^ droup), lo the 
position it wonkl have in llie ticction liad tliere Ikx'Ii ihi (Icj^railalion but 
displacement only. 

We thus take the sea level as tlie xero from wiiicti lo incisure ilisplaci'- 
moiit; and by introducing the surface line, the a<'('i;iitr(l liiu* ab(i\i' bei'nines 
a KOro for tlio measurament of degi-adation in the region of uplift; and hk 
tins accented line represents tho position of the last hed deposited prior to 
tlio inception of the upheaval (■which is the highest Crctaeeous beti), it at«o 
forms a zero line from which to measure the sedimentation on tlie (tanks of 
the iipiieaval which occurred subsequent to tho inception of tlie displace- 
ment; or, in other words, a zero Mne from which lo inrasure Post-Oretaeeous 
sedimentation. Hence in tho region of downihrow, wiili ilie acconied line 
as the zero, the surface line measures the amouiii ol' IVsi-Cri-iarcous wedi- 
mentation, minus an unknown loss by degradali<m. 

It may he well hero to explain the method by which tho position of the 
displacement lino was determined. In tlio lopograpliie survey the aliitude 
of many points on the surface is hxed with a reasonable apj)roxiinatioii to 
accuracy by the use of the barometer and theodolite, 'j'hcse })oit]ts are Ihe 
junction of th'ttinage linos, tho summits of peaks, and many other salient 
and conspicuous topographic features; and from these, contour lines are 
drawn by inspection. Hence the topographic map fixes tho position of any 
bed appearing on the surface with all tho accuracy neci;ssary for the .scale 
on which these sections and diagrams are drawn. 

Another factor used is the general thickness of the l)eds. This is dclcr- 
minod by measuring them where they outcrcp on the Hank.s i>l' Ihr n]]bll, 
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! tho tlnck- 
ifclidiisaiKl 
(liii'infiiis, bill thr <.l)Hrrvrd dips -,md slrikcs -.ylWrnl many valtuihlo 
f.lii'lr cm struct Ion. 

A Kiiif^lti di!i<)Tfniire|)resc.nlB(nBpliU'<'iiieiil mid di'i;raihilin!i in two iliiacu- 
kIoiw; lliiit is, ill a vertical plane from south fo aortli Jicross the; ;ixis of up- 
iu^iival. A group oJ" these diagrams eonstructcd on parallol pianos, separated 
by equal intervals, and having the aealo of these inteyvak in the group the 
same as the vortical and lionzontal scale of cacli diagrmu, soivos to roiire- 
sent displacement, and degradation in three dinicnsionw. 

Stereogram. — To more fully bring thodispliu'i'mcnt into \isiial conipx'O- 
licnsion, the stereogram, Plato III, has been iHmssliiiclcil. ib'id the Hnea 
representing the level of the «ea, and those ropre«enting tlio pros{!Ut surface 
are omitted, leaving only tlie displacement lines; and between these otbei^ 
have been interpolated, so that the intervals are but 3,500 foot; and this has 
the effect of projecting the region in relief, as it would appear in a bird's-oyo 
viow had there been displacement but no degiadation. 'Po fully compre- 
hend tlte meaning of this stereogram, it is necessary to remember that every 
deviation of a line from liorizontnlit)' rejjresenta a corresponding' inclination 
of the beds, and careful inspection will show that absolute horizonlitUty vciy 
rai-ely occurs. The stereogram fails to represent the abruplne^^s of lluxuro 
in some places, as the lines of displacement show the iiiterseotion of vortical 
parallel pianos wit!i the summit of the rG|)roduced bed, and these planes have 
a north and south direction. Whercv(;r tluiy do not cross a fiexiu'e in the 
direc'tioii of llio di|i, l)iii to a greater or U'tsrt exten! obHi|iK! to it, to such 
extent do the <.lisplacenient lineM i'ail to reiircsont the abi'uptucHs of the ilexnro 
or angle of dip; in other words, the ^lei'eo;;nn!i dnew not fully repTOSont dis- 
placement in an east and west dinn'tiun. But tlii! axit> of flexure in tJio Uinta 
Mountains has an easterly an<l westerly direction, and all other displace- 
ments are subsidiary to tliis; and as tlie displacement lines are drawn tnnis- 
vorse to this axis, the general characteristics are well represented. It fails 
also to give the relation of tho displacement to the lovol of the soa except in 
the cawe nf the first lino in Ihe foreground. 

I am indebted to ilr. (Gilbert for this method oi' liiu.s}ration. 
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U will bo Khown licrcid'loi' lltiil ,wW /W'W« wUh nplicavnl, <loj£r;iil;!li(m 
progi-osscd, iind wllli dowiitlyow, si'ilMuoiMnlion, and il \^ ]>vn\y.\}>]v iIkiI 
■degradation ami ^(iiliiiK-nluliiHi wv.n\ iici'cssiii'y l<> ii|il!Oa\al and downlliruw. 
Yet, for coi-taiii purposes, it is floHiriibio that (llsplaci'iiiciii br ciniHidcrcd iii- 
depondeiit of tho degTtidation witli wliicli in nalucc ll nmsi ahvay« lie inovc! 
or loss complicjited, and lieiice tbc- f<tercni;nnn lias \)vvn i^onslnu-fcd. 

JUrd's-Eije Vim. — Tbe fbU'crcnce lu'twcoii iiplicava! and dcjiradalion in 
tborogion of uplift can lie determined by oxaniiuing' tliodiajp'anis in I'lale 1 1 ; 
but to {>-ivG a more gvapiiie re]ireHuidatiou of t3iis iiniiortaut I'uel in the I'inta 
uplift, tlio binl's-oyt) \iew, I 'lati; IV, lias been coiis!nii*(ed. 

Other SisetioiiH, i!ia;:rains and ^i('ren;;Tanis arc found In llic alias, fo 
•wllicK roforcncc will be made in a))]in)]iriaie |iiace. All di' iiuse seeiionrt, 
diagrams and Btoreograins are constructed on S3'irnnetrical scales; ihal is, 
vortical and hoiiaontal scales are the wanie and all agi'oe with the tiia]). 

THE EASTEHS I'ORTIOxN ()!■' TIIH UINTA JlOllNTAIXH. 
l)ISl'LA(M':illv\'l'. 

Tlic I'iiihi MtmntiiiiiBliavoboen priidticcd l)y jtHMU';;i';Hl;ili(in (il'ii ;',Tcat 
U|i!iea\('(l bliK'lv liining its axis in nil v.vA ;mil wcsl diri!Ciii>li. This axis is 
not il stniiglil line; in Hint portion of llui i-ui;;,: mu\vr ilisciissii.ii il iniilsoa n 
great curve to the norilu on ilii; \vesicrn i)oiilcc oi' lliiMtislrJcl llir axis is 
foimd at Leidy's Peak, It runs a litll(^ nordi ot Moioil lana, ami in i'rowii'B 
Park il passes abont Iwo miles iH.rlll i,( Knallow Canon, lliiai il dcdcola 
southward and is ioionl a;;ain on Wrniilioli Cioek ahold I'onr loilcs ahiAO 
its month. Tho total oplioaval alani- tlio sea U^vel, aloii.; lis axial line, is 
ahotit 30,000 feel. The mellanl hy whieli llie ainounl ot n|dill is asiar^ 
tained is as folhnvs: It is in evideiiee ihat Ihe upheaval l)e;;ali al llie close 
of tlio I'oint of lioeks periial. The Ihie.kliess ot llie roeks exposed on holh 
flanks of the uplift hehev ihal horizon i.s a lillle more ihail 20,0(10 ieel, and 
the lowest bod seen is f>,400 foot aliove the Ic^ad id' (lie sea. The I'iiila 
Sandstone has not been lifleil as hij^li at i.eid\-'s Teak as il has ai Ihe naailll 
of thoVeniiilioolM aljoiit 2,000 feel, inn llie .Me.sozoii: -roups alleiinale from 
east to wcsl, in Ihe same di.staoee, .somelliiii;; more than 2,000 feel, and 
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hence tlie Hitmniit of tho I'oint of UwU i InHip w;is vivru-A ntimil ;is Isi^li 
in the ■wcHlern iss in (Ik; ciisiciu ri';;inii. 

Fi-oiii the axis on cilher siiio tlie bedw art; Jiexed in a j^-cullp curve to 
the noi'th and scmth for many miles imtil the flanks of tlic range are reached, 
where flio beds are seen to drop down J)y abrupt iiexures or faults, and 
these linos of inaxiniuni displacement are Hiil)])arallel witli the axis. Tims 
a great block having its longest axis in an easterly and westerly dircefiun 
was uplifted. In some jdaees this block was seveved from tlic adjacent 
country by Iracturoj in some pUices by more or less abrupt Hexiue; and it 
was Itself flexed gently from the axis eitlier way. Nothing more is needed 
to explain the character of this upHl't between the lines of maximum dis- 
placement, but tlie latter present many interesting facts. 

On Plate 111, this portion of the Uinta uplift, together with the dis- 
placements of the Yampa district are rc|)resented in a stereogram. The 
general axis of the great uplift is easily r(!cogtii/;ablc, as is nUo the g('ittle 
flexure in either direction from, this axis. Then the ;;'i'(';tf ['inl;i fault /(, /i, 
h, h is seen on the north with the Flaming Gorge braucli /, i. On tin: soutli 
side of the Uinta jMountaina in the Island Park disfrii'l wc lliul the north 
Ti-ra-kav floxuvo A", Ic, k and the south Ti-ra-kav iliexin-c /, /, /, In the 
Yani])a disfi'ict on its northern border the eastern extension of tlie north 
Ti-i-a-kav Ilexuro ts scarcely seen, as there is an oblique area of uplu^aval 
between the Island Park sag d, d and the Echo Park sag c. The fkixuit^ ol' 
the Kclio Park sag also becomes less abi-upt in an easterly direction until ii 
almost fades out The displacemonts south of the Island Park and V\v\\o 
Park S8gs need no further mention here, as they will be discussed in a sub- 
sequent portion of this chapttu-. 

It will be seen in the Island Park district on Ihi- siuitli side of the 
Uinta uplift that there are two lines of maximuui downtlii'ow ap})roxi- 
matoly parallel, the north and south Ti-rn-kav Iiexures ; the l)eds beiween 
those two flexures are nowhere horizontal. 'I'Ik! south Ti-ra-kav flexure 
disappear toward the \vvr.\ uniil Ihr r*,]<^ii>]i i'inhr;iceil in the stereogram is 
passed; alittlo farther ^^■l>.s!^v;^'d It i'li-appears, somciimes as a flexure but 
usually as a fault. Passing Ihc oi)li(|nc uplift between the Island Park and 
lOcho Park saga we again ha\*{! two lines of maximum downthrow. The 
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moro noi'tliern, wliicli is a coiitiiiHiifioTi ol' the niir(lH;n! Ti r;!,-lcav lloxuve, is 
but faintly seen in tlio stoi'oojinnn ; ilic soul Item, wh'n-U is tiie llrxsirc of (In; 
Island Park sag, is more pronoimeeil. All of lliewe niiixiniinn ilexurcri on 
the south aide appoai' to ho but «)Iglit from an lixaini nation of tlio stereo- 
gi-am, as its scale is very small and no exaggeration has been perniitied; 
but thoy are very important characteristics in the strnctiiral geolojry of ibe 
region, ai\d give rise to very vemavlcabie topog'i'apbsc t'eatnfCK. in th<; 
broad g'cncridization neecssitatcd by ihc sciilc of tlu' illuslriifion many 
nnniito displacements, parallel, obliijiK; mul lriinKvcv.se lo ilicsti iai'o-er, dis- 
appear; that is, in the produciioit of llicsc; grealer ilcxiircs llie beds were 
locally contorted and broken. 

Turninfi; now to the north side of tlie LJinta npliJ'S, we find tliat the bun 
of maxhnnm displacement, beginning at the eastern extiemity, in at iivst a 
gentle dexnvo with contparatively small ujdift: bnt ilie Jiexiiri: vapidly 
increases in aliruplmiss and nsa-tdltidi; until iil lasi wi! (ind lliat i\u: \)vdn are 
broken and we have a faidl: bel on\) a ik.dIom (pf tlu! nplifl is by faiilltno-, 
and tho beds on the thrown side are lunu'd u|) at llie ed_!;'e. l-Vrlbei' wes't- 
waixl the beds below He nearly'horizonlal, ami flat IkhIh on the n|)]H!a\ed 
side are flexed downward; and these conditions iilternate so that we suiuc- 
times have the upheaved beds flexed downwanl only, while the thrown l)eds 
are nearly or quite horizontal. Again, wo have the npheaved beds neai'ly 
horizontal at the edge and tho thrown lietls lUteitledly flexed upward; and 
another variation is found wherci the u]>li(!aved beds arc; flexed downward 
and tho thrown beds upward. 

It is probable that the displacement began by flexure, and eon}ina(!d 
imtll mncli of it was made in tins way, and finally the bi-ds l)r<d,i', and the 
hdter part of the displacement was by faulting. And wIhmi Ibis iauliing 
occurred, in some [places tho beds broke on the side of tlie ilexnrc near<!i' lli<? 
axis, in other places on tho side of tho flexure farther from the axis, and in 
still other places botwoon the sides of the flexure; (hat is, tholini! of fracline 
meanders along tho zone of flexure. As we ajiproai'h (lie I'lainiTig (.ba'ge 
district wo find that the faulting is greatly dimini.slird, wliibi iIk; Hexing is 
increased, tho total throw or uplift, as wo may pleasi' ii> (*(inslii(;r U, remaining 
approximately tho same. At last this line of abvnpl displaccuient In-anches, 



Hosted by Google 



[))H!'i,a(M';mkn'T. X79 

iVTid WQ Imve a faulted flpMirc^ \o ilu- simlh iind ;ni alinipt (leviirc to iIik 
novHi; tlie southern briindi, lailhcT ^v(■si^^n^l, hennnvs ;i siiuplr Huxiuv, 
ami Iho uorthorn bninrli cltnu-cs it^ course sumcwlud, mi IIkiI llii- licds arc 
greatly wariM'd; dioi ii luTunu-s a iaiiUrd Jlcxiiiv, and liiiallya clcaii riiidl. 

Tims liu! -ivat IJhila l.l(M'k wn. upliflv.!, Ucliavino- iii j.aH a. an iiilo-<T 
to tlio ftXteiil timl if was si-paralcd \>y iU-xnvv and iVailuiv IVoih tin- adjarfiit 
liOuiitiy, and as a hndy nl' niinulc^ piu'lsiis U was llcxrd al<>n<>' llic axial liiK'. 

We arc iiil(;i'cslrd In know at wlsat rait- llils great ii|iliri pnigrossed. 
Tho evidence licarlng on lliis point Ih of linvc classes: llrsl, lliat dm-ivod 
from the ciiaraclcv oi' (lie displacemeni iiselT: second, lln.l deprived from 
llogi-adiltioii ; and fidnl, llial derived from sedinientalinn. 

The disjilaccntcnl is parllv by iiniliin;;-, |;arl]y hy lliixiiig. .1 i>rhn, it 
would a].|.carl]ial w1i,'1Ikt any ^ovan displacei.icnl shoidd he hy lanltlug 
or- lU^xlno- would hu deleniniUHl hy tdnr eoiulilions, scverallx or conjointly: 
fust, rate of displacement: seiauHl, coiisliiniiou of ihc beds displaced, Hexi- 
blc and brittll! bods l)eiiig c<nitrasied; tiiird, lii<' dcpllt of ihc beds coilHid- 
eved, for the deeply seated beds, being less free to niovcj would iie more 
liable to bond, and beds nearer the surface, being- more iViie t!* nio\e, nuire 
liable to break; and Ibiirlli, tin; nature or application of* the (brcc })ro(!uciHg 
displacement. Observed facts sliow that Iwo at least of these a p,ioi> i-<md\- 
tions, the second anil third, are tnuM'Ondlltons. Botli Mr. Cilhcrl and niysidf 
have observed in the transverse section a( a displacement thai llu^ hard hink 
have been broken und Hie soft beds bent, and i have eiseivhere published 
Kucli a section. 

In a region of eounfry visiled by Mr. {:;ilbert during the past season, 
he found that the disjtlaeomeiit in one disd-ic! was by fauldng, and in an 
other by flexin<.-. !n the rej^ion of lanhhig lliere had been but little snb- 
HCquent degradation ; hi the region of Hexing, nnu'li snhsei|Ueni ilegrada- 
tion; mid these <:ondhions led Mi: (iilbert t() the coneJuMon thai the 
depth of (he be(is below the gcneraUurface at the linve of the displacement 
hail determined these characteristics, and in slnilying fat'ts which liad been 
collceled ill other regions by iriyself, he was able to show that th<'y also 
load to tlio same conolusions. The places wlicr<' liusc fads wcr*! oh--cr\ ed 
are SO widely spread throughout the Plateau l'ro\in(!e tliat it uill not he 
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convoniont to assemble llient Isei-e, but i am .slfongly (lisponed in Jiccept 
Mr. Gilbert's eonohisioiiH, 

The fourth ooiidiiion is supiiiisablc, 1ml that it is ii rcnr aumt 1 caTinol 
say. I have often supposetl if lo he siu'h in the s^tudy of pitrUculut- fault:;, 
but on fni-t.her stntly it bus iiluded my apprelieiisioii. 'W't; Konu-linifs 
iiiid a flisplaeoment of iuaH\- ihou.sand I'l-ut wliere tlie uplifted viywn is 
S0[)aratc(l from the tlirown liy a hi'oad zone of g-ciitly dipping- licds, 
idh! ii would siH'm a /iiiori liial where two regions wero tlui« weparaled, 
\]w vAma o( chaiioe woulit be by ilexiu-o nitliev tiiaii liy a v.v.v'n-^ of 
nipturca, and ssueh is uHually llmiujli not invai'lid>ly the ease, iuid thirt seems 
to be a qiiealidH ol' applicaliim oi' force, or in otbei- wnnls, cbiiviu-ier of 
strain, and it cannot bo doubted tliiit sucti a condition must he taken into 
consideration. Mr. Gilbert ovidontly rocog-ni»es it as a true caiiHC, tor in 
di«cuSBing the Basin Ranges, ho says: " The displaeemcnt of comparafively 
rigid bodies of strata by vortical Or ne;i 
ixontal diminution, and miggesf« the . 
below." 

A« lo Iho lirst cause, ra(e ol' disidi 
tion promotes rupture, retardation, fte> 
I have sot foi-th so modify this- rnU;, lln 
any certainty bo determined from I'acis 

The Uinta nphea\;d was parl!_\ 
there wore no other eondilion.s lo dcti> 
Ba,y that ao far as ilie beds \^-efe Ih'xi 
ment; and so lar as ihey were ruplu' 
ment; and the Iweniy live ur ittivl) 
exposed to \-io\v and were iuvoh-ed in 

quite brittle, and tbis increases the evidonoo in favor of nlow up 
flexing; but Hexing may have been at groat depths, and thesupei' 
masses produced a condition favorable to ibixing even in a r,a| 
movoniont Many substances, especially niotaliic, are knoivTi io I 
gi-oat pressure, and it m probable that groat prcssuro would proi 
rocks a quasi-fluid conditioo, and henco wo cannot (^ay fhaf ilex 
to a slow i-ato. On the other hand, faulting, m ithout considering 
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ilifcioiis, would seem to atfesL to rapid rato, but tiui characlor of' Uio Hlraiu 
may liavo detormiiiod, thn nipturo. Iloiico we may eoneliido that tlie 
cluwacterititics of tlio displacemoiit do not affoi'd satisftiCjtOiy ovidenci! of the 
nif(i ol' its niovenioiit. 

It will he seen liert;af'(er tliiit facts ixilatinj^' to degi'tidatiou and «ediiiieii~ 
lidion do •^Ive sonn! saltHiiietory cotielusioiis. 

DMOKAOATION. 
KA'TIOXT OK l)l;;(.!RAI)A'ri()\'. 

'Hit; area of (le;4'i';nlalioii \vlii(d! I havG oftGii for convoniojco called the 
nif^-ioii of iipliff, i'i!|)i-cseiitod in J'hito 11, embraces a little more tlian 2,800 
square iiiihis. I'Voin lliis about 8,300 cubic miles of roc-k ]\'a\v, heeu i-arrii'd 
away by valiis iiiid i'iv(M'.s— a mean dogmdation of alioul llu'ce cuhii- iiiileH 
lo ilui s<|iiar<' mile. Miit a. part of the rej^-ioii embraced on tiiat i>hue will 
bedisrussrd hrreafler under Iho h<'ad of Vampa Plaleau, and in whaf I 
have m\d (-oneertiin;.' the Cinfa .Mounlains ;diove, tliis re;;'ion has nnl herii 
(■onsidored. Taking- the L'inia Moinilain rej^ion |)rop('r, llieii, we i!a\ c sni ai'ea 
of about 2,000 square miles i'rom which about 7,100 imliie niileis oCnielk have 
been taken, giving a moau degi-adation of 3^ cubic miles to e\ <'r\- square mile 
of Biu-face. But this has uot beon taken fmiri all poiids eqiially ; a greatei' 
anioinit has been carried from the axial iiigion than from the districts along 
theJlanks; and in the axial region a greater amount has been taken from 
the eastern than from the western end. Here where Ihe dis|>lui:eiMent liTie.s 
am carried highest, tho surface lines are lowest, so ihai iIk^ degradation m 
more, not only by the amount of greater uplift but also Ity an adilitional 
ainoinil in the deeper excavatloti of the valley. The region oi' liighest 
uplift iis the region of lowest degradation, and here nioi'e Mian 25,000 feet 
of beds have been removed. 

To more fully comprehend flui anioiintof dogi'adaO'oii ami Ilsrolatlon to 
upheaval, the bird's-eye \-iew. Plate l\', ha^ been eonstvucted. Here we 
have represented a block from tlie I'inta Moiinlains huly miles iti a north 
and s.Milli, and fiffy miles in an i-asl and west, dhvrliiat. The one-half of 
tlievi..w ill tlie f(,n-;;roinid rrnrcMaUs llie de-.radea re-ion, and itieone half 
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I8a HTiJCTUiiAL (ih;()i.o(;v, 

ill rlio back;.n>niul an it wo!,ld appcur Im.f lliciv Imth no (U-rada 
ujiliil- only. II i« !iclit(ve<l ihai a .:an.rul -siudy ol' llu^ ilhi^irailun 
amply rt-paid. 

HATH ()!'• l)l':(li;AI)A'ri()N. 

It would bo intrn'stiiij^- to Iokiw ;il ^^ 
<vi'C<isod. Wo know oi' no niciiiis li\- wliici 
mined, hut tliere arc eerfaiii I'a.ls \vliiid 
niaxiinuin ralo Cor lliis rr-ioii Avas iicvr 
foinid ill thccharaclcrorilm loiHiorapliic i'( 
but ill order that we may more i'ull\- uiidcrshntd iluaii i( will bi- well lo 
brieli}' exauiniiO tJie agencies, mctbod:-, and cnndiilons oJ' dqji-adation, 

i)ej;T!Kliil!On consists! of disintegralkai and icaiispiijiiiiion. and ilii;v are 
jiuuiialK' do|K'Hih'n! pariH of tbo general ]iro('css. !i' dlKinl(';;rali{>ii is re- 
tarded, InnsHpOiialioii is I'ellirdod, for the materials nnis) Ijc i'nrni^hed ready 
for transportalion. Again, if transportation is retarded, disiiilegraiieii U w- 
tai'ded, as the bods to be disintegrated are to some extent protecl<'d by ihi,' 
aeciimulafcd prodiu-tH of iho procc^ss; and if eilhi^r is at-oideraled, (In; other 
must be a(*el('rated. 

DjyiNTEGHA'riON. 

The roel< masses whieli {U'O brought abo\'e (he level of the sea by up- 
heaval are always found to be more or le^s c^oherejii, Alilnumli ihe^e rocks 
are chiefly of sedimentary origin, the exee|iiio!h; l)i;in;> esiravasaled masses, 
Blill niisy are usually fmmd 1o have assinned a mnj',. ,m- h^r-s <-,■> slallln<; sirue- 
lure, du<^ i-ilher io llie manner of llieir de(iosltion or subse^juenl meiamcn-- 
phisnijsotbai the miuult^ parls, mole.'^ulavor iiieehasdeal, of u hieli ihrse roeks 
woroorigiually ag'^^'re^'ated, (■ohere in ;;Teal masses. There arc iiiaii\ dejn'ees 
of this coherence from had land samlsfones or shales of extreme iVialtdlly lo 
schists and granites ol' extreme coliereni'i!; I mi \vlii)l(!\er may \n; ilLeii' degree 
of coherence, they nmst ho disintegrated |irief lo llieh' iransjiorlatlon to 

tlie sea. 

i'kth()!,0(;y ah hicijAtki) to i}Ihi.n"1'K()i;atiox. 

The endurance of roeks as determined by their eolterence depends on— 
1. Geologic Structure. — 'Tiie voeks may be irregularly massed or strati- 
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liod; tlio latter yield more roiulily lliaii llic ibi-mor, 'I'lm Blnitti m:iy bo tliick 
or tliin; tlio latter yield mom readily than (lio foriiior. 'i'lio sfnitu iimy bo 
liorizoiitai or inclined, and the latter yield uioro readily than the foniicr; 
and in earh eoiidiiion above nienlionetl beteroi'Xim'ify |iroinoto!4 disinto- 

2. I.Uhnhiiiir Sini<:t>nr.- -I'nder Ibis head WO may conKirh^r w hellier Uic 
beds are ruinpadcd rrysIaS^^ or cemenled .sodiinents; the laili'r yield juore 
readily ihaii IIh! former, anil 1 1 el ero^-cnoitj promotes diHin(e;;i'alioii, Dolh 
in doirilal and er\slalline rocks fliero are certain ooildltlons which may b(^ 
groujied nnder I he bead of indmaliiai, iiududiii^- hardnesMand louglmeHs, and 
thogreab-r ihe indnratinti lhe -realer tlai slaiiilily: and ihe law of lieiero- 
geiieity applies aUo to thi« condition. 

'A. Cliemical Stmctnre. — ^Tlie priiicipal eondiiion oi' cSiemieal consliiu- 
tion rel!lthif>; to endurance ik Hoiubilitv; the .sohible \ ield more reailily Ihan 
tho insoluble, ami in chcmieai eonKiiUilinn ilie b()mii<;-eiie(iiis is moi-e slabie 
than the hctorogcneoti.s. 

It will thus be seen that in each jjartiiadar ni<!nfioiicd abi>ve, ihe Imnio-- 
genoouM is more stable (ban ihcltelerog'emKius, and ihese |iaiiieulars in ibeir 
con'clations are tliomselves coiiditionx of liotorogenoity, so thai the whole 
subject of peti'ology in its relation to disintegration, m one of degree of 
lioterogcneity. 

DYNAMICS OK OIHINTKCIfATlOJS. 

The principal foi-cos of disintegration are gravity, lieat, orysfalilzalion 
and chemical reaction. Gravity disintegi'atcs tho rocks directly wbere they 
brealv from cliffs and lodgos partly by tlicir own weight, anil are furtlu^'dis- 
inlegraled liy the lall, anil indirectly ihrongh tho sigoncy of wuler in abra- 
sion, ileat disintogratcs the jcockts by change of tempera tare, and |)]'()!ial)ly 
by expansion of water permeating tho rocks. Orystallitj^euir ioree alsoacls 
through tlio agency of watoi-, for whore the water w))ieb ha;; pennoaleiUho 
rocks is frozen, the expansion due to this ery.slallizaboii breaks thoni asnn- 
der. In chemical reaction tho racks are bi'okeii -np ihrougb the agency of 
water which acts dii-e<:(ly in dis.sol\ing lliem, or indir(;cliy in promuiing 
olher ehemicai reactions, 
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ill iliHink-;;rali(iii, lIuTctbrci, we luivdiui iiUrir;ito plexius ul' Ibrci'S acting 
on an inlricalc i)l('\n(^ nf niaUcn-. 

Now, ><0 iar a^ (lif^imciiTalu.n ilciirnils on llic I'.titcs ol' lu'al, ci-y.stalii-. 
mtion, ami (■hcTJiicat <'liaii<nt, IIk; clinuitt^ nl' llie rvjj;Unt m involved, aridity 
being contcastcd willi Iniinidiiy, Iicaf wiili cold, aiui gn;;il clian^t's in fiitlicr 
factor of clinuitc pronioli' dtsinlojjratiiHi ; and t^n faf as (!!siii|i'j;rali<ni de- 
pends on gravity, the dc!fli\ity of llic suflacc cximscd U' def;'i-iMlalion Is in- 
volved, and a hri'aking up of the general di'ciivily into greater anil lewser 
slopes, pronioies disintegration. We mnx, tticrelbi'is discuss tbc dynamics of 
disintegration as eonditions of climate and declivity, and licin'o we nsay 
consider the factoi's of disintegration to bo petrology, diniaie and dccliv ify, 
and affirm that if tlie rate of transportation is sufficient to allow tin; forces 
of disintc^ralioH In aci jo (heir l'\il]est extent, the rate of disintegration will 
depend on the lielrru;;'cinnly of llie rocks, heterogeneity of climate, and 
lieterofi'inualy ol' dcclivily. 

TKANHPOirrATIOK. 

Oravil}- is tlni I'orce actluf;' in tnuiHpoi-tation. It acts directly in tranw- 
portiug masses which fall from lodges and cliO's, and indirectly throngh the 
agency of water. In tbi» indii-ect method there are two sources for the 
meclianical motion involved iu the process: the one is tlio force of gravity 
inhering in the water, wliieli is tlio vehicle of tJUtisportation, the other the 
force of gravity inhering in (lie rooks transported. Let us call the latter 
rock ]jowor, the former water power, and Ihc nick nialcrial Iranspoi-lcd, load. 

If is manifest that if the rocks ouMliMmc^ratiun were in a lliiid «tali^, 
their own gravity wonid tran^por! tltem. All of llu* rock maleriid wjiich is 
diasolved is ])Iared in iW\^ condilioii, and its own ;vra\ily is the Ibreo which 
transjrorts it; it doe« not iloat on ihc water, Inil hehav-cs ass an inlc;;ral pari, 
oi' \i, and with it obeys tho laws of hydnidynaniic^. In this i*as(! tin- walia' 
is not tlio agent of t^iunsportatlon, but only the agent of disintegration. 

When the rocks are disintegrated mechanically the water is properly 
tho vehicle of transportation, and we have two cases, the one in wliicli the 
load is driven by the water, the other in wliicli it Is iloated on the ivatei'. 
When tho traueported matter is driven by the water along the bottom of the 
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("hauiicl, both rock power aiul >\atcr power arc cinployed, (heats two forces 
acting' ill iiivorso ratio wltli tlu! specific gravity of water and load; that is, 
less watei- [jower is needed to drive flio rock by the amoimt of the woiglit, 
of tlio water displaced })y tJic rock, for to tiiis oxtont, i-ock power m iwi'A. 

The amount of load which may bo trarispoii-tfid by the driving process, 
iir in other words, by water power, phis an amount of rock power, begins 
with tluit degree of comminution which permits the load to be moved, and 
is limited b}' the ])ower of the water on one hand and by friction on the 
other. And- wherever the degi-eo of comminution is such that the matter 
is ti-anspoi'ted partly or wholly by the agency of flotation to such 
oxtont as flotation is owii>loyed, the dri^'ing ceases and otlior limits ai-o 
imposed. 

Wo come now to the principal method of transportatioit ; tliat is, that 
by flotation. Here the rock power is used in transportation, and tJio 
water is the vehicle. If tJie matter to be ik>ated is of the same or less 
specilic gravity tlian the water, a condition seldom obtaining, flotation is 
perfect, and tlio water power is not used either in transportation or to pro- 
mote flotation. But when the floating matter is of gi-eafer spocifio gravity 
than the water, then tlio water powei* is used in promoting flotation. With 
a given amount of water and suflicient supply of load, the extent to which 
the water power will be utilized in promoting flotation will depend ou two 
conditions : First, tho power of the water, which m measured by fall into 
mass, or which may be oxpi-essed as velocity or again as declivity ; second, 
it will depend on the relation whicli exists between the floating surface, or 
surface presented downward, and the mass of each particle of tho load. 
In other words, It will depend on the .specitic gravity and connninntion 
of the load. If the specifit; gravity of the load is hut little greater than 
water, the velocity of the water becomes a very small factor, and tho 
amount winch can be transported will be chiefly limited by the containing 
capacity of the water, but this is a condition not actually found in nature. 
The difference between the .spccilic gravity of water and load is great, and 
variable within such small limits that th<! variability may bo neglected; but 

load may bi- di-lcniijned by anolJiiM' cdiHlilidii lliaii llial (pl^^puriiic gnnily, 
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i. «., tiho; for thn ralio between the llnutinj^ mass o!" a body, or t!ie Kurfaeo 
presOHtod downward, nnd iJu; masis oi* ibi' body, iucrt^ascH with (ho diiiiimi" 
tion of a body. 'I1i(^ii if the body U smaller, ilu; nilJo bef woen tlio lloaling 
Siirfaco and masa'is larger; and boneo eoniminiition jji'oniotes flotation. If 
tills coinminiition is great, ap proa citing- complete or inolooularconiininalion, 
the velocily of lb(> walcr again bccimics ii ^^niall f;H-,tov, mid tlu) amount of 
tnii!s)KHiaii(>n chlclix depends (,ii liu; coniainin;;' cainiclly of (Ik; waler; but 
as coinminntioii U Ivi'^ and llus si:^c ui' (Iki uarlieles larger, Mime r<nTe mii^t 
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utilized, 

I'lio extent to wliieh this force is utilized doponda upon many complex 
cooditiona by which the motion in the flowing water may bo transmitted to 
tlio load. .To float, the particles of rock must bo siiapcnded in the water, and 
as they fall from suspension during the process of transportation, llu^y mnnt 
be roauspondcd, so that the ivater power must be used in lifting, and {Im iH 
done by (he creation of sreondary enrreuts hi rcgurgitatiim, i'dd\ing, boil- 
ing, &c., oi- movomenl^ ill Ibc waier IranHverse or oblique to llie direction of 
the Slow, all of which im]iedc ibe ili>\v. !f (be (low is p(frfect no lifting can 
bo (hine; so (hewi' s('con(hn'\- enrrenls ;n-(! |)rodin-cd !>>' locally divcrttng-lho 
flow from i(s nonoal eouf.sc, and (lii.s diversion lo se.-ure liHirig innsf be r!i- 
reetly nv indirectly apwant ; (he greater nnd uflcner [his diversion (he more 
lifthig will bi; dime. In oTlier word>^, wi> may say Ihal water powei- is a|>- 
plicd to the lifting of tlie paHieles nod tluis |!r*nao1es i[o(a(i(ni by he(ero- 
genei(y of lli.w, and (bis lie1en>;;'eiH!i(y of (Inw is indiiced by the hetcrogencily 
of channel in htilh !ioiizon(al and \erii<'al direction, but cllioflj in the lat- 
ter. Ajnl in obedience (o wed known laws of iVicd-Ion thi« hetorogctioity of 
flow is greatly incn^ased by infensif\ ing' (lie How, or in n(her words, increas- 
ing tfie velocity of the wattT; and veloei(y is diu^ U> declivi(y. And (liat 
hotorogcneity of channct, which by producing heterogenedy of l!ow ulilizes 
the water jix>wcr in lifdng the load, is also due lo declivi(y ; and hence i( 
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remains, first, tlml llio wsitei' jiuwcv, cfi'ferh paiilinf^, '\!^ a fuiiclion of deelivily ; 
and, second, the utilization oCUio wuler |iii\ver, m-leriH par/lnis, U a fiiiuiidii 
of declivity; so that with a given aoiount of water and sullicieiit supply of 
load, llie rate el" irans;portation through tho agency of dotation depends on 
declivity ; aiul the ainonnt of trininportation tln'ougli driving also doponds 
oil ar,;llvlfy. 'nu'reinrc the rat.s -il" tvaiisp<.vtation of al! nu'cliaiiicaUy com- 
miiHitcd matter is deieniiiiicil hy deelivily, 

1 have spoken of tiic eonlaiiuiij;' eajiai'tly dl' water for h.ad of the saiiio 
or less fipocific gravity ilian waler, liuf the aTiaanil o( ^luh hiad is so niiniito 
in eoni]jarisoii u-ith tlie whole anioitnl Diaf. we may riegiceL it. Again, 1 
ha\'c s;pok(n! of the containing capacity of wator for particles of load of 
greater speeitic gravity than wator; the amount of matter transported .in 
tins way is great, but nsiially tlie snpply is so limited that tbo containing 
capacity is rarely reached ; but it seems probable froiiri observations made 
on transportation of bad-land detritus that thoi-c are times wiion this iton- 
taining capacity is actually reached, wliou tlie amoimt transported is limited 
by this condition, that is, containing capacity. Tlion what is this contain- 
ing capacity ? In matter of this ehavactor witliout water tbo rook power 
cannot overcome interstitial friction, and licncotho matter is not transported. 
In order that it maybe transport<'d by rock power it m necessary, fu'st, that 
the iiiter.stitial spacesshall bo idled with water; and, second, that an amount 
of water bo added sufficient to reduce interstitial friction so that it may bo 
overcome by rack power. And it is possible that this can be determined 
mathematically for particles of any given form, size and weight; but in 
natxire tliese forms are midlifarioiiH, and the determination of tho eontabiing 
capacity is a proper subject of experiment. I know of no such experiments 
having boon made; but, from observations in natnro, T am led to the con- 
clusion that tho containing capacity of water for jiarticles of this nattn-e is 
at least three times its own weight. 

Again 1 must remark that the last mentioned condittoii of transjiortation 
is of very infrequent occurrence; and it remains, then, lliat in geuerid trans- 
portation, the I'ate is determined by declivity. 

llaviiiji- no^^■ examined tho processes of di.«inte<;-ra!ion and transpoita- 
tion separately, we w ill lixaniine Ihem tts combined in llio 
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MK/l'IIOD^i OK DiaiUADAI'ION. 

ThoBO lire, fir.sf, ci'dMiiin or ilej^Tadullou of tlio gviu^viil -siivHure; nimuituI, 
corrasion oi* flegrjirlMtioii oi' the Htreaui (:liaim(^lM; anil, tliii'i!, sappinj;' (H" <'('fC" 
j-adation of cliiVs. 

Ehosion.— This ih tlistiibtited over the general surfac^e; the rooks arc 
disintegrated by eliiiiatic agencies and tran.sported into sti-eams by the wash 
of mins, bot!i by dri\-ing and ilolation, and flotation is Uirgely promoted by 
the beating of raiii.s. In this inelbod t!io rate of degi'adation depends on the 
rate of transporlalion. This is a fact of ahnowt universal obsfvvafion; for 
wherever there iw mil w ioosc v;\.rih, iIks anuinnl ol' sach maUori.s I he excess 
of disintcgmtion o\er (raiis|.orlalioH, 

We have airiinily siicn In the fomier analyais of transpertalion tli.it 
with u given qiianlily of water, transportation will depend on deeiivity, but 
in the transportation bchniging to this nicthorl of dograilaliiiii l)u: (juanHfy 
of water is a factor of transportation oni\- in a Hiiittiid cxleiit, for iucriiaHed 
rainfall promotes tlie growtii of vegtilatiou ivliicih ser\'es as a. piotection to 
the soil. Nor is this protection inconsiderable, for it |)!-eserves the rooks 
froin tho beating of the storms, and prevents the waters from gathering rap- 
idly into rills and brooks, and sti'ains tho water of ils earthy sediments. I 
liavo many limes witnessed the action of a storm in an arid region where 
the diKtnlr;;niiril rortw wrre iinpnilocted 1)V I'oresls, shrublHTN, or 1niT, aisd 
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(X'iis; hill tlic diiVen'iK-c liclwcoi jcivalcr nv le?^ser rahifali is jilaiiily mniiirr^t 
in llir l(iiiii.;rn|ilii<' lealinv^ iinKhii-rd -lillli' rainfall !,;iviii<r aii;;Hiar ivlirl;- : 
nmdi, cmiidiid ivlicls. 

Nejdccliii^-sui'li aliyiioiliotie conitifitai asiiD rainlall, wcliavc lu naliiri' 
to eoimidcv im]y (jreater or lc;^sa- rainlall. Willi j-rcatcr raiiilall w(( Imvi! a 
greater Jjiiwcr, Iml a Irssci' ulilizitlion dl' llic pi)\\(!r; wJtli \c>^svv rniist'all uis 
liavc leH«(ir power, lint j^-reaU'r vililizalion; ami in Uk'hi' \'avvin;'- coinliljcins, 
jiiKt -wiiero niaxiniuni dygnKlatioii is roiiiul I mil not aide lo xlafc I lcn<'i', 
in tlift jH'occKM of dogi'adation which I have callod ercnion, wr have simply 
{() con.sidia- dcelivity, with cxccpliojis no nLiniilo that they may bc neglected. 

Now, it nui-si lie lakni iiilo contsiiicralion that this is the most import" 
ant inelhod of degratlalion, as it at^ts (nerywhero on the dry land; bnt, 
bceausG its operations are no greatly dilVused, Ixiiiig luiiversal in its action 
on dry hind, it is so subtle and ininoto in its niaidiestatioiis within any arc^a 
whic'li may eonie iinnio.liafcly iiiidi>r the cvi: tluii i!s (iOlcicncy is apt to bo 
ini.i.-rraled. 

('in;i!AsU)x.- 'Hiis is (lie aclion of \vat<Ts ;;-illi''i'eil into streams whero 
tlicir operations ai'o eonfincd lo more limited areas, that is, along tlie ehan- 
ncls of such streams. Here the material supjdied from Hlo suri'miiidiiig 
surfaces by erosion is further irausiiortefi ]>y lhi5 streams, ami in the, jiroeess 
of transportation becomes tiie iustrsiment UHed in disiutegratiug the str(;am 
beds; and tlio material thus disintegrated is added to that furiiisli(Hl by oro- 
sion, and with it is transported by the strcamtJ, and this added niaferial (ilso 
beo^)mGS an Instnnnont of disintegration. 

The force used in diHintegratiou is rock power iuid water power; h)ad 
is the insfj-uinent, water the agent. All processes of solution arci uc^gleirted. 

The force of rock power and water power is moasured b}" mass into 
full, iiud this maybe considered as declivity; the specific gravity of the 
inslrmiient not being gi-oatly varialjle ma)^^ be nogiectod. There ixra other 
conditions of iiistrmneiit, such as hardness and angularity of part iele^^, winch 
for any given i^articlo might be of value in dotormining its eSlieiimcy; but, 
in thn multifarious particles of diverse liai"dness and form, a general it\ erago 
will be establislied for streams, vai'iablo within such small limits that tlieso 
coiiriitions also may be neglected. The only condition of instrument of 
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sitnicicnt ini]>t)rtiuico to bo considered iii lliis oiiimufifioii is size of piirdcIoH, 
for the: ufilizafiou of tlio pai'tidos iisinahninieiits i« dependent, cceleri-',- ixn-ilni,'^, 
oil thoir size. If tho particles bo too l;ii-j>-c tliov einntof lie tvjinspori.'il, ;iiul 
tluis caniiot be used a« iiistrmnonfH; aiuhvitiiiii Ihi' limils of si/r lraTis|n,ric(l, 
a greater amoinit of iuHtmnietitwill be um-d as tho sizi; i.f (he paiiictcs 
diminisli; tbatiw, wilh a ■I'iveiL slivain, lb(! iH.strunicni !^^ iiicrcasiid willi roin- 
miniition of iiti4fnimi!iil, [\m iiisiniincut hrinn' iU: !.md, and load bfliig 
increased by comuLinutlnn as has botni xwn. 

Wo have iirxi In c.iisiili'r ihc hv.iU lu be coiTaded, and 80 iar as tlieir 
constitution i« a factor in currasion, It may be breiigbt into Oiv^ siinplu 
expression titat heterogeneity promotes corrasion. But a jiarl ofliic iiisUti 
mont of corrasion is derived from the roeka corriuied; and aw hcierojccnei!}' 
oftheso rocks promoter (b'.sliilcjp'aliun, and lo tlic .same i'xlrnl jirianotcs cnrra- 
sioii, it iurther ailf^nienf!; (he inKtrunicnl of I'ovLasion in ihp rliinnu'l lii'low. 
But it has been booh tliat in (raiKS]){>rlalii>n Iliu utilizalion nf ibc waha' ]iii\vrr 
in promoting flotation aw a fiini-lii)H nf hcicrooTncily ol' Siinv i.s a rimcllnn of 
declivity ceteris jianbus. .Hence, declivii y noi only increases llie fon'c, bui 
it also utilizes .tlio force, and, honce, nuiltijillcs ilself as a factor of eoi'i'asiiui, 
Apart of the instrument in corrasion is the U>a(l of the stream (h^ixcd friun 
erosion; and we liavo already soou that the amount of (Ins load depends 
chioiiy upon declivity; hotice, tho aniounl of instrUTneiLl I'rnui ihis soinre 
depends on declivity of erosion, and l!u; amiami of inslruuicni di'i'i\cd froiii 
corrasion depends on declivity; and Ihe power of rorL'a^UHh ibal is, I'Ock 
power plus water po\v<a-, depenils (ai di'elivily. Iliniee, -wilh w y:\\v\\ quan- 
tity of water and a jviven elLarafliir of bed, rafu of eomisiun depends on 
declivity. Aj.ain, rapid eorrasion increases the deebvity of iTOsiun, and 
lienee i!iereas<>>; erosion; and tlii.s increased erosinu au;;inenls (be instru- 
ment of corrasion, hcnee, increases corrasion; and deen\iiy by ihe two 
methodsof degradation ontera the general pnibieiu ofdi'gi'ailaiion as a factor 
witli a rapidly increasing value. 

Corrasion is a very importimtmethoclof degradation,althongli itsrcsidts 
are of much less magnitude than those of erosion. The ovidenee of (Jiis can 
bo seen, and the results often strike llui siudenl of pbysii;a! j^-eoi^ra])by wub 
groat force. The deep channels in wbii'h ihe ri\ers I'uu are j^'rand lopo- 
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^■^■li iolvAvr br.-H i,)'(.(liirra In this ao-ciK'V. iiinl l!ic pdw.^r nf SllO Kiresoils in 
carving' llu-ir wiiidln;;- pallis is readily coinprrliMulcd, Hul iIh' iHiiKiHinii<; 
ol* thiti ajfeuoy is iimru lliorDuglilv hroii;;'iit iiild Aisnal coiiiprciicitsinH in llie 
canomtbattnivcr.se the Plateau I'roviiice. Uir licrc erosion hasiiol kcpl pare 
■with COiTflHion. AHlho processes of crosiiui anil ;-ap))in;i' siiVVi' So ol>literatc 
tlio ovidcjices of covrasion, and the hUicr apjicars more plainly i"^ il^^ pro- 
.gross exceeds lliat (iffho olbcv iiictho<ls; liiil slill the ovidciiees of corrasion 
i-arelj' disappear nniil ihe laiul h; hiw'wd by Iho Rfta; for wherever an area of 
land is above itri ba^c luvc! of dcgnidnliun, there corrasion will be manifest 
by deepening its channel; and wherever the dry b^nd has been brought 
down near to its bane level, there corrasion is manilcsl by widening its 
channel. 

'riiere is anollusr melliod of deg-radaiinu In i)(^ considered, viz: 
Sai'I'ING. — The walls that inclose the chamiols of eon'osion are broken 
down by gr.ivit)% and when in the progress of coiTasion the channel of a 
stmanx reaches bods which easily disintegrate, having passed through beds 
which disintegrate but slowly, degi'adation is incitjased by an luiderminiiig 
process, and as corrasion still continues throng'h a scries of yielding and 
xmyieldingbcdSjthewallH (d'ihe sti'i'anisare cimiiKl hack in a sttries of shijjs, 
the tread of each stop being the summit of a liarder \m\, (he rise of each step 
the escarped edge of the harder bed above, nndirlald hy ilie softer. It is 
manifest that the conditions favorable to the (tonlinnalion of ihis cliff degra- 
dation to any great diKTancc hai'k from Ihe stream ai'c I'oinul only where ihe 
beds am horizontally, or iiearlv horizontally stralKied. But sappiii;;' is not 
conhned to the undeiinining of waits produced by corrasion, hut is carried 
on in simple anticlinal upheavals from the axis towawl the ilanks; in up- 
heavals of the tlinta type, in like manner, and In the bhicks displaced as 
integers, like those in regions having the Kaibah ajtd niher sii'uctnri's, from 
thcelevatcd to the depres'sed ])ortions. In fhcBC casiis the clihs are produced 
by the unc.]ual erosi<in of harder and sofier bed« wherever n|.hc;nal exceeds 
degradation, and elhnntle comliiions are favorable; and, further, ihis <^ap-. 
pillg proce;.s is ciUL-icd ou in regions of gl'cat declixify, i\ here deep iduunu'Is 
of corrasion are fonned, whateS'Ci" may be the pelroiogii' eondilions, (he 
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alteniatioii of .softer uiid harder bods not ))miig- au absoluNs bui on\y an 
accessory condition, (it those mountain regions where themrks ;ii(' ;;r;inili's. 
schists, or extravasatod massOK, every little stream oiig}is'<'d iit f!i'<'p('niii;;' i(« 
(ihanne! furnishes oonditioits I'avorabloto sapping'; and sd Ihiisci w; ills arc cvi'r 
yiolding, in small fnig'ineiilw thai liiinhlo down from tlnu; to liiiu', in lar^ve 
fragments when cliils or crags tO|>ple over, and in great masses by land 
slides. So wherever clifls are formed, wliothor by deep coiTasIon or unei|ual 
erosion, the cliifHtJiomselves are degraded, disinlogratioii boginidiig with llie 
breaking of the rocks above throngli atnio-s])liori(^ (-iinsus, aided In' gravity. 
Then tho rocks are ti'anaported by gravity fnini tli<? higher to lowci' kivols 
when the disintegration is inci-oased Ity \hv. Tail, and the rocks are l<'fl in a 
condition to be readily transported liy 1lie wash of rahis or flio (low of 
streams. 

Tho e.xfcjnt to winch degradation is carried on l>y lliis sajipiug though 
much loss than either of the others, is so greal thai it nmsi. nof be iicgbicled 
in any consideration of this Hubjccl. 

In a motnitain region every stream forms chtrs by deep ciiri'asiou, and 
every cliO' has a talus in evidence of the efficiency of this nicthfjd, and we 
see its effects exhibited in the most remarkable manner in [\u; long lines uf 
clilfe or towering escarpments which stand atlnvai't the I'latean I'rtn-iiice, 

In this method of deifi-adatioii petrohijiic I'oaditioiis iTiay he, mure of 
loss favorable, bu! willtin these conditions the [irincipai fartor in lU'ierrnin- 
Jng rate of degradation !s dec^Hvity. 'i'lie cl(!cli\'ity must be very great lor 
the initiation of tho process. With rocks alruadj' disintegrated by atnios- 
phoi'ie agencies, tho declivity must bo greater than what is usually denomi- 
nated natural slope ; that is, it nmst be so gi-eat that rock power c^an o\'er- 
come friction so as to transiwrt the material to a lower level ; and again, 
that gravity mfty be used as a forco of dvelntegration, the def^li\'ity nmsl be 
still further inci'easod, and with this increase of doolivity th<! rale of dLs- 
integration and transportation by falling is increased at a great, ratio until 
the rocks are undermined, when the conditions again multiply the power. 
But rapid corrasion, which depends on declivity, increases sapping- ; and 
Happing, wliich depends on decHvity, increases corrasion by adding to the 
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instrument of covrnsion, and iij^jiin tloclivity iw nuilii|)lied as a facior in 
degradation. 

'Vo tliiN riiUf ilia! nappiiio- jjroiiiokis cun'asioii b}" adding to tlie inslrii- 
nii!iit of <r()nasiini, llioro arc thr&o cnrious oxcoptionB, ono of whicli is of 
p,n;a( ini[ii>rlan(;c. Tlio firat is whom the cliff pmducod by deep coi-rasion, 
before it has reti-oated from the bank of tlie stream, tumbles down so as to 
choke tho stream. In this case the material falling from the cliffs sei'vos to 
protect tho tmdevlying stream bed, and, so far as it ponds tho water up stream, 
it causes it to pi-ecipitate it« load, and thus deprives it of tho instrument of 
corrasion. Hut tliis fallen matter is rapidly attacked by tho K(i<!iun, is 
soon taken up as load, and used as an instrument of corrasion. 

The second exception is where a lateral stream enters a main one, the 
lateral stream having' so groat a declivity as to be able to transport groat 
quantities of coarso material during' local flood time, or that flood ilnio 
which pertains to tho secondary fstream, but iiol lo Ihr primary-. In fliis 
case it may sweep along its greatly -inclinod bod inlo Ihc uv.iiu chamu'l, 
load derived from sapping, or even from crosinn, wJiicii c^niiiiil 1ki farther 
ti'ansporled by the main stream, and thi« new inailor lor the iinu! being 
serves as a protection to tho bed of tho main sircam. In the (loloivido 
Kivor, with very few exceptions, all the falls and rapids which beset its 
(!0urse through tho gi-eat canons are caused by dams made by side stT'camH 
having gi-eat declivity. A few of the falls arc made by dams funncil b}' I he 
sapping of the immediate cliffs of tlio main rivoi'. 

The third exception is found where streams having great declivil v run 
through beds of incoherent sands. IToroload is rapidly added to iln^ nfruani 
by g^-avity, and tho stream not being confined by water tight rocks, its 
waters peneti'ate tho interstitial spaces of the sands and serve t<j o^'creome 
the friction of slope, and thus assist rock power in transp6rilng flu; ^and 
into the sti-eam. Hero the stream cannot have high banks, and Ihc (•han^l(!l 
i.s nreatly widened and is enga|fod in transporting load fmnlslicd it from the 
Kides, anil ran make but little progress in corrasion, for ovory particle car- 
rii'd iVoiii ilie bottom of the stream is rapidly replaced by ono fnnn tho 
Hides, TIiIh eondiilon is ihudy illustrated in many plares alon;;' llie nmy^a 
of th(^ Virgin River, n tril>n!ary of tho Colorado, hi one i)hicc wliero it^ 
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course iH lliruuj(-li i ltd lira te<I ami lHim(i(;f;Hooii,s nicks, lia cltiinnol is iVoiii 20 
to 50 JK't 111 wiillh, and IVoni l,r,(l(l to ;i,()(H) feel in dcplli ; it vims tlinnij^i 
iinamnv hiil prnlnimd ;;■">•};''■ I'nl wli.-n ll pu^si-^ a avcII d.^liiu'd o-cnlogi-- 
cal liorizdii IVoni llii-sc colicrcnl into v\Uv\uo]y hwnhvrvul hrds, iis difUUK!! 
' abni])Hy u-id<-ns, an.l l)i(^ slivam Is a hvond -<1h-M of wa!cr nmny hiin<livd.s 
dl' yards in widtii and liut a fcw inches in drptii. Ai;alH llns rdndill.ui is 
well iiJusiraled in llio l'latt<' Rivw wlanv ll crosses lhc Plains. lU-nHlic 
beds through which tlic rivor runs are incohcrciii, and ahhonj^li ilic ri\i>r 
has m gi-oat a fall as tho Colorado through lli(> |)la!raiis, and aliliuii;;h i\iv, 
climatic conditio™ arc csseiitially tlic sanii', yi'A tlio lorincr rinis in a liroad 
sheet scarcoly below tlio level o!' iln' plain, wlnh'llic lalter niiiH in a nanvMv 
groove at profound depths below the ^■eoeral suriiU'C. Tiius it is thai llie 
streams, though tJiey may have gi-eat fall, and though the stream beds may 
be of material that can be rapitlly transported, yet thoy do not succeed in 
cxcavaflit;; deep channels, (or cvm paillclc iitkcn from the bottom is re- 
|)hu>cd. Xoveilliclcss ;,vncral dc-radalion is carried on by such strciiuis al 
a rapid rate, but m)t a( a nKixiinuin rale, li.r llus ^\'atorpormoatingth(i sands 
on either sldo is steadil}- and rapidly e\'aporai(!il, and is thus lost as an aj^-ent 
of degradation. There arc many strefims hi the arid region of America, 
running altoniatGly through harder and softer beds, which are continuously 
degi-ading tho coherent rocks and intermittently degrading tho incoherent 
rocks; that is, ihi! sfreamH are over living whore tho bedsave coherent, but 
when tlu^y rea<'h the, sands, tho'waters sink and re-appear where the bods 
below are harder. Through these harder beds ihe sfrcants canon, and 
through the softer beds low plains stretch either \va\- from (lie course of 
(lie stream ; and it is only during Hood finu; ihai IIh^ channels m'i! cut across 
\]wso plains from canon in eannn. 

.Ihit droppiii;;' these exccptioiiN, ail of (tiem iniereslin;;- cases, Ictus relin'ii 
to llie main argument. We have seen thai ever are llie elVecIs of (le<divily 
hi degradalion nndliplied directly and imliivclly. -Wherever ihc rale of 
degradalion liy any one nielhod is increased ii is due eliieiiy lo increased 
decHvity, and wli(>revor Ihe rale of oiKMuelliod of degradalion is iiHTea-,ed. 
the rate of all other methods is increased. 

AVe nuiy not be ablo to give mathoniatic ((xpi'e^^slon to ra(<! of dcignula 
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tioil ill terms of declivily, l)nl !l())ikins ami , liaiibii^'c havo shown lliat the 
power io tnuispi-n loiul of a -{ivvn si/r o\' pardcli';^ iisrn'iisi's wifli ilif slxlls 
power of Hto volin-lly of water, and il is probabU' llial ihu rate of degrada- 
tion iiua-casi-, ivilh llii; \cl(if!n' of walcv in vtTs nvnvij the same fatio, but 
niotllfied sljjihtly hv » innlli[)]irily (if cliinatic aial petrologic conditions. 

Il \v\]] be Mjen Ibiii in ilie abovo discussion I liavc neglected one term 
of eliniafi.', lliiit is teni|H'rafure. My field of study ha« been limited to the 
frigid and temperate climates, and for lbe cifeel of a torrid {■liinate ! have 
no facts to gnide mo to valid {xmdusioii.s, bui ^vil)lill my field of sludy ilie 
texnperatiire term, tlioiigli modif\'iii^-ihe hhiIukU and topographic results of 
dogmdation, doas not invalidalci iIk! rcsuh I Iia\(' reached as to the over- 
shadowing" importance of decli\il\', hiereased eold diminlslics tho pixstec- 
tiou derived from vegetation and jhtooIs <;!'eaier v^nnfall Io- produce gmater 
degi-adation. IJiit in a ^m'eii hMilndc inereiise(i eold ib due (o inereaHod ele- 
vation. ('I'lii.s increased elevation m al«o inereased deelivit\.) linl lliis m 
again modified by thefael Dial nioi^shyo deseeiuLs as siunv, and (o liial extent 
the beating power of rainw is lu.st. \\'lier(^ theae snow« accuniuUite as ice, 
forming' glaciens, aiiotlier niodilieMbon of degradation m introduced, dimin- 
ishing the effects of the water in degradarioii an<l cliauj;hig lbe lopo;;ra|)liic 
features; that is, any given amount oi' preripitaUou of water will |ii'odu(-e 
more degradation acting as rains and rj\-ev,s lliaii as snows ami gbiciers, liy 
the former condition aiinospberic di>iHte;>;i'anoii is more rapid, ami corraKioii 
is eonfmed to narrower channels, and llmssa|i|>ingis]>roniotcd, Trans] lorla- 
iiou in ie<^ and water ai'O governed hy ihe same COnditlouB of (lolation, and 
tlie grealer iieterogeneity of river ebannel promotes greater flotation, so lliat 
degradation in each of its elements of disintegration and transpiirlatioii is 
faster by rains and rivers "than by snows an{l j^laeiers. Hence, as eiild 
increases, degradation is promoted by Ilic decrease of protection dei-ived 
from vegetation until that degree of cold is reatdied where (he nunsiure is 
precipitated as snow, wlien low teniperaim-e serves to deerease degTada!i<in. 

Having couHidered all the inodifying conditions oi' eliniate and jieti'ol- 
ogy, it yet i-emains that dcgi*adation increases witli de<divily tiiroiii;b ilic 
combined forces of water power and roek power in a raiiidly-!nnlllplyin;>' 
rate f«)m that low degree of d«;clivily wbi{di permits the transpoi'lation of 
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(iTicly-{-ini-iniim!ti"(! load to that higli ilogTco ol' dnrln-ily whif-li ponnils fiic 
]u:\i\ In hi' iiin\-('il liy its Own gravity, when the isHVci ul' dccliviiy Is Jigiiin 
inuhiplicd ill ii slill liij^'iier rate until voHicaiity is* rcacluMl ;md iiiidcniiiniii'^- 
begins and another multiplication of tho effect of declivity {.nsius. 

There aro conditions of dogradation in thn oxtromos of declivity wovlhy 
of mention. In high degrees of declivity hansportation in a horizontal 
direction ia limited, the cliffs soon tiunbhs dowi:, and degradation by this 
process ceases. In a very low degi'co of <,leclivily approachiiig howzontality 
tho power of transporting material is also vary small. Tho degradation of 
tho last few inches of a broad area of land above the level of the sea would 
require a longer tioio lltiin ;ill flie IboiisaiMU of feel uliieh in!;;lit !ia\e heon 
above it, so far as this de;;radalion depends on nicehanieal proeew-seM- -ilint 
k, driving or lloiaiioii; hut here tho disintegration by solution and the 
ti-aiiMportiiliou of llut material hy tho agency of fluidity como in to assist 
tho slow proc<^sae8 of nieeliauical dcgnidalinii, and fuially [)erfoi'iii the <rhief 
part of tlie task. 

Wo may now eonchide that eIhs hi;';hi'i' the Tinumtain, the more rapid its 
degradation; that high mountain.s I'annoi live initeli longer than low niotmt- 
ains, and that mountains cannot remain long us mountains; they are ephem- 
eral topogra()hIc forms. Geologically all existing mountains ore recent; 
the ancient mouutiiins are gone. But existing mountains may be old or 
young as compai-ed with other existing mountains. We may speak of the 
age of mountains, refening to tho age of the I'ocks of which they are com- 
posed, but this will have no inference to the age of the mountain lonn. We 
may speak of the age of a movmtain with respect to tho incepsion of the up 
heaval which exposed the rocks to that degradation which has produced ;iu! 
mountain form; and this epoch will not be very long ago, geologically, for 
tho rate of upheaval nmst bo greater than the rate of degi'adation, else 
mountain forms will not be produced. We may speak of the ago of niount- 
ains, referring to tlio completion of the upheaval by which tho mountain 
forms were produced tlu'ough dogradation ; the lime which has elajssed since 
the epoch to which wo then refer must be short Inileed; but if, in s))eaking 
of the ago of mounluin;!, we v<'fer to the lime, when tiiiiHc lopograpliic. fofuiM 
were prodiioed, they ai'e all newly lioi'U, 
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iravin^^ found llial (!o;;Ta(bition is accolcralcd by im:mi.^c.l dodiviiy at 
a hin-li mte, let us a|)])!y fhis law to iUv deirnulaiioii of dm Cinlu H])tiil and 
see u-lial' (:opo^n-a|)!ii<- foaliiivs would liavc Ixvn produced il' ihc uplifl \md 
Ixieii abrupt or ■vccally fasdTlhan dcfiTadalioii. As llic an';i was iipiHtcd 
in largo part as an integer, its ^teep flunks would llicu havn Ihth riKdniis oi' 
groat declivity, wliile itK axial region would have cmnpai'aiiMny ^I'laiihi slopes, 
and as tlio first streams heading along- She axis i-an ioward the Hanks, ihi^se 
sti'oains would no) oidy hare jiad (dsitintels sudi!eid\ iiicreasinjr In ileclixily 
attho flanks, but the aniounl of water earHed by llie shvanis would have 
Steadily increased from axiti to flanks, and hence corriision 0)1 tlio flunks 
wouldhave procoodo^ at a i-atO dotm-niined hy lhi>.-;e inui(i|>Iied caiises. As 
tliO main chimnels wore tlius corraded all ihi! laleral chanru'ls would in like 
manlier havo been ra^iidl}' eovradeil; (his would lia\e inihured iM|iid ^appinjif 
and rapid orosion, and the degTiidatiuu along the Itankx would havo Far 
exceeded dogi-adation along tlie axis, and this would ha\e rcMdied in ihe 
prgductlon of an over iiaiTOwing axial lidge. An oxaniin;iiloii of ihe map 
reveals the fact Ihai these are not the. topographic, (■haracfi^visiics of the 
Uinta Mountains. 'l'h(! axinl region is liiglior in ihe weslern portion of that 
]iaT'l of the range under consideration, but the difVerence in I'lev-alion 
liclw ceu ihe Hanks and axis is inconsiderable when compared with i1k> whole 
amount of degradation; while in the easioni })()rlioii of (Iio part of the rango 
inidor consideration the axial region is nmeh lower itian llu; flanking region 
on either side. Hero' the excess of degradation in the axial region is 
accounted for by remomboring that the degi-adation of consccpieni drainage 
has been assisted by the degi-adatiou resulting from exira liuniid or through 
drainage. But in the former case, i. e., the w'<!Siern jiortion of ihe re;;ion 
under consideration, (ho drainage is all consequ<aU on the upheaval, anil to 
account for the plateau like charactor of the region, we have to suppose 
eitlior that the elevation being constant has been but little faster than 
degradation, or else tliat elevation hasl>een inievniiiteni. 

Let us further consider these two h\poiliescs, oise of whii'h nnist bu 
true. If elevation was constant bnl slow, iIk; axial i-egion 4\as iirsi ailacked 
by degradation, and as il wan bIowIv nplil'ted, degradation kept this axial 
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vogioii down mo tliiit jiu axial I'idgc was not produced. If clovnflo!! \v;i>; 
ilitormiUciit- intiij;'lit Imve boon fast i'uv a iiiiin, and tiii'ii ci.-asi'd unSil llin 
region was plaiind dmvti to a goncral \v\v\ now n-proHriilcd only hv llie 
siimniils of tiie ln;;licsi poak.s, aiid flicn a new uphciival canii'd il lo Us 
present eiovatiini. HuHlic rair of ihis last npHl'l rnasi liaveliecn slow or 
tho axial rklge would lia\-e hem ioorc jn'ononnccd, ;uu\ hfnvA- we nniy inW-v 
thivt tllO olovatioii was cilhcr slow hy roniiniKjns iiioll(i!i, or whal woidd be 
its oi|iuvaleiif, slow ihrouo-h inlcrniission of niovesist'nt, wiili llic lasl cpo.di 

consider sediincnialion. It is nianitcst tlial if clcvalioii was slow so that 
degi-ailatiou pro^,''!'ess<;d nearly as fasi as displacement, then (h>;;Tadation was- 
slow. Aj^-aiii c(iU!>ider (hi' aiuount of degradaUou. I'Voiii tills porbon ol' 
the L'iiila range a blorh three and ono-lialf miles hi thickness has been 
carried away, ail since the closo of MesozoicAge; and for this degradation 
the de(dl\-it\' «as ^nv>\\ so thai its isrogii'ss was slow, and we liave Honic 
conception of llic anionnl of tinse which has elapsed since the beghmiiig of 
th<! Uhita uph(!aval. 

.Sl'IIOI.lL'M. 

Let us iuiw inrii aside foi' a nuanenl from ilieniahi argvnnent to consider 
astalemeni which liiaveelsewhereinadeeoncernin;;- the Masin Ranges. These 
are monocUnal ridges of displacement, of navi'ow hase and sleep declivities 
where conditions for rapid degiwlation obtain, but the amonni ol' ileii-j'aila- 
tioii of any liasin Range is exceedingly small as c.oni]iiired with the binfa 
!>anf>:e, and we are forced to conclude tbat the epoch of its upin'aval is nnn'li 
lab^r than that of the inception of the Uinhi nplifl, Iml may be of aboni 
the same date; as the last throw <if the Uiisla displaci'nienl. 

BKDIMENTATiOA. 

Hoon after the Inception of this nplteaval, sedinienfaflon bi'gan on either 
Hank and conllinied dnriug iIk^ pr,i;.-nsss of tlie nplifl until on the norlh 
side nan.; than (;,()I)U feet of samlstoiu^s and shale.s bad been deposited, and 
where the Hniwn's Park beds overlap Bridger beds abuiK 8,0(10 feet. On 
the soulii side also there was a great acenniulatifin, the cxt(;iH an<l ehai'ac- 
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toristk;;^ of wliidi are iiol yel t'liUy known. OcmIoji'IsIs will iiiHlcrslaiul tliaf 
the thicknesses givtdi n^ivr nnly io jhc hvsU \\lui'li rcnuiiii io he siiulii:il. 
There mny havo been inii<-li gTOiik^r si'diniriihitio!! ; hnls niiiy lunt' h.'eu 
f'oi-nied (lEiriiig poriotU of soiiimentiitioii \\]iu'\'\ were earned awa)- iluriiig 
periods of ih'y land eonditlous, and tiHiicrinliy duriiij'' the last gvcHi pei-iod 
of dog'j-adation not yet. ended, and of whieli weiliinciit^^ tlirre are no residua i-\- 
fragmentu attesting to their fornier existence. 

On both sides of the range, but espeeially In [lie norlli, we l^now llial 
the pmgrcas of sedimentation was inti;rni|ili:il \)v perimls of di-\- land cdn- 
ditions. These dry land conditions jirc-vailed o\{(r a large; area during the 
epocli separating tlie Lower Green iiiver from the IJridgcr period, but a 
part of tbis inter\al o\' lime at least was occupied in sedimentation nvvr a 
portion of the great lacustrine area. Again, a jieriod of dr\- land con- 
dilion.'^ ]n'e\ailed between tlie deposition . of llu' Ibidg'cr and llie I'lrowu's 
Park (Ironps. The latter was deposited over ai'eas in the region of u]ilifl. 
beyond the reaches of the antecedent lakes represented by the four luww 
Cenozoic groups. How fa.r the Emwu's l*ark V.akc extended o\'er tbe region 
which had previously boon occupUMi by the waters in wliirh liie cai'lier 
Tertiary sediments wore deposited we do no! know. \Vliere\-er thiMivi^rlaj) 
of the Brown's Park beds on the Lower Genozoic groups has been studied 
the former torminato in escai-j>uionts, aud no evidence of shore line has been 
seen. Tlie liisliop Mountain Conglomerate which hasbeen found to lie nne.on- 
formably oii all tlie other g-Gological formations of this i-egiou, except the 
Brown's Park, and possibly on this latter also, is neither a marine nor 
lacustrine deposit, but is bolieved to be a subaerial gravel. It is possible 
many geologists would aseribo it to the action of ice, but in any case It need 
not be considered in our account of sedimentation. 

Such werotho general changesfi-om emergence to siibmei';;-{'ner (hr'ou;;!i- 
out' the region of downthrow, but there wasa«arrowl)ell ol' conuhy beiween 
the general region of uplift and ^ho genera! region of <lown1hro\\' which 
was subject to moiis IVoijuenl ehartge^;th;ni the greater ones described above. 

Wo find, tifsl, ihitl ilsere are many nver1a|^, i.e., thatlatcr beds extend 
beyond the llinils »( carltef bed;;, 'l\< a('euiti|ilisli tliis result it is manifest 
that the waters of the lakes itiu-,t have ri-^en o)' ihi: hind subsided. Again, 
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wo {hid tliiit (■criaiii boclsi thiu out sliorcward. it i.s niaiiiroMt in this cnsa 
that th(! watera of the lakes innst have fallon oi' ihc liiiid ha\e risen. Agahi, 
wc iind upper hiko bods mtconformablo on lowei' \i\ke beds. Hero it is 
mnnifest that n dvy !imd period separated iJioh- deposition, and thatdisplace- 
mont occurred. TheKO Duttliiimiiigs, ovcrlappings, and uncoiiforriiities 
appear from time to thno from the bas(! lo iUc sunnnit of all the fresh water 
I)eda older than the Brown's ]*ail<, 

There arc some other intereHling facts rclaliiu;' io litr l>olt under eon- 
sideration, vh, the appearance of many con;>l(iiiK!ai(!K which are rapidly 
changed into sandstones in a direelion favtlier fi'mn shore. Tlieso couf^hiin- 
orates arc foinid to be made up ol' the unn-c nr ll's^; wator-worn fr«g«teu(H of. 
limestones, sandstones, and r|u;u1/iles similar to thoiso outcroppinji^ in (lie 
mountain region or area of iiplift, and often contain the wuuo fowslls, leadin;;- 
us to conchide that they are derived from that region. 

It sliould he rcnijirked hero thai Ihe appearance of these eonglonienites, 
togi^flier wiih (he ()verla|>pings, outthinniiigs, and .imconforinitios before 
mentioned, furnish the evidence on which we decide that this was the old 
shore-lino, arid that the lake beds ^vcre novcr continuous ovor the great 
Uinta area. On tlie other hand, the fact that no such phenomena havo been 
observed in the outcropping's of tho Mesozoic and I'alooxoio beds loads us to 
.conchido that thoy were at one time continuous over the Uinta area, and 
tins is strongtliened by the fac(. tliid in nil (licsci lower giwips any bed found 
on tho ono flank re-appeai^ on fhi^ iilher with all its lithologio character- 
istics; and it is thus that we fix the epoch of the inception of the Uinta 
upheaval after tho close of tho deposition of the Upper Hogback Sandstone 
of the Point of Rocks Group, and before the ileposillon iif (lu' hiwi-st IkhI 
of tho Bitter Creek formation. 

Itetuniing again to the conaidenition of .sedinientulion in the region of 
downthrow in its relation to displacement and degradation in tbo region of 
uplift, wo havo first to consider the amouvit of sedimontation or biiilding up 
of the sediments on the flanks of the uplifts to tho oxtentof nmuy ihoiisand 
of feet; next, tho geuoraluneonforniitles which separate HouKi lA' the foi'iiKi- 
fiinis ; and, lastly, tho minor nncotifoMMidcs, oA-eclappino-;;, and ((iillhiimin;;;; 
oli.sei'\-ed in the zone of ancieni sIkh'c linc^:. ['Vmn ail lhc;ie I'acfHit !ii)pear^ 
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that (llapldXiemGiit, degradjilion, nmi sfdimcnhiiion ^wiv in ;i ;;eiUTa! way 
simuUimeouR and continiuiiis up 1o llic (-losi> of she I'lriilg'or ]>ori()d, but 
intorniptctl 1)\' main' niliiDr roswuions in lite progxcss of ■dispiacomoiit and 
someceRSiUioiiii in iIh' prnjirt'^:* of (U'[)osinoii, and that between tho Brid^'or 
and Brown's Curk |)ci'iods iIhtc was a long tinK; when no McdimcnlB were 
accumulated. 

The Uinta uplift in llx.; region oi' Hrt 
thoxiKuid feot gi'eater than wo liav(^ icpics 
tion of the Brown'^ Park bods I( tv,l\ iU>w 
wi]l raoro fully apjiear whi'n \\;(' ha\-i! disn 
Poalc, the Dry Monnliiins, and ISrowns Park. 

iJKC'Ai'rit;i.A'no>;. 

Wo will iKjw roc.ai)itulato some of Iho imporfanl eonchisioiis roaclicd 
in tho study of the geology of the UJnta Moiiniains. Kirsi, \hv H]iii(^a\'al 
began at tho close of tho Mesozoic Age, and cDnfiniuK! -willi sligdl infermis- 
sious until after the Brldger period, and the ioial anioiuit of upheaval in the 
axial i-egion was move than 30,000 foot. 'Ilii' icjvion was upheaved partly a« 
an integer and partly as a body of minute parts, iiov^ontl, jiuri passu with 
npheaval degradation progressed, aiKl in aoino ijlaees aloDg tho axial portions 
of the region this degradation amounCs to nioi<' flian 25,000 feet, and tho 
moan degradation is three and one-half miles, and IVomtlio entire area (here 
lias been a total degi-adation of 7,095 cubic miles, AVliile we lia\e no 
means of dotonnining any absolute rate of degradaiion, wi- ai-e ted in i-on- 
cludo that a maximum rate was not established; ibal, asn)>!iea\'al was slow, 
degradation was slow. Third, _pa:ri ^J«*s» wilh displaconu^nt and dej^Tada- 
tion in the region of "plift, thero was sedimentation in tho I'egion of down- 
throw. This sedimentation was soniotimes intcrnntterit over large areas, 
frequently intermittent along the shore-lino zones, These sediments were 
derived in part at loaatfroni tlio region of uplift, l)nl probaJily niing-led with 
materials brought from districts not embraced in iIk; rcfvion under dis(uissi(in. 
On the north side of the niounlaius the amount of sedimcul^ilii.n was inore 
than (!,000 feet, and wIht(^ llie Urown's Park beds overlap l!!-id,i;vr beds the 
amount of sedinu.'nlati<m was aijout 8,000 feet, 
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Till'] YAMPA PLATEAU. 
mm'LiXcvMvrsT. 

'rhoF>(;ructm-aUoctionsofl*hilo I cmlmu'i! noUnily llin Uiiil;t .MoimfaiH 
rej;-iiiii, but iiko (;xt(^ii<l ovkv lluM-c;;ii)ii w hirli i have (Ic^Ignatodas the Yampa 
I'luli'au. 'I'lio faints rt^laliiij;' lu (lie jircsciii ]nisillnii of tho formations are 
thm; inllv sel ibrth. On I'lalc \ we h<yv. sc|mniled tlio f;( crcn jrr,-, in of tho 
Vajnpa n>-ion I'vom flic ;;r!i<.ral sUavoj;Tani, I'liUc III. l!t;tVaThi;.- lo Plato 
V, alfcniioH l^callci! In \\u- Island I'ark sa;.w/, ,/, I,, tho lOcla. I'nrk safr f, 
to flic Sjilil Mnunlaiu rn^\> r, In the nunioclitml ll..xinv of (JliJf CivcL m, m, 
w, \o Ihc Kox Civck liexuiv,/; am! lu Ihc \-MU]y.\ faull //, //, Avhlch hranclios 
midway in its course. 

A coinpari.-i.ni oi' fliis slerco-ram wiih Ihc -eolo-icnl aiap will he 
instnu'tivo. 

The Yampa I'lutcaa l.s on ihc «oiilh si.lo of fl.t. I'inla Monntaiiis, and 
all tho limwof ilis|ilacoinci!l in llic slcrcoj'Tam, (;,\(-op! ihi^ Vani|.a l'aiiil,show 
liio upheaval fo be norlliward c.invspniulinj;' lo ilio j^-cncral uplioaval of the 
L'Inta MountaiilH; but tho exccpiion menfionc(i exhib!|r< a ma-tlnvard ihrow. 
This gi-oat displacemont is a flexiirc af its cuslia-n end; Iml \\ (iHally 
changes into a dragged fault, where tlie tin-own beds arc Ih'xcd ii|nvar(l ;d 
the end, and then iwto a clean fault ; nii(h\ay in its course it braochcK ; (he 
iiovtheni braticli ia a fault as far aH it has been traced -, die soiidiorn branch 
changes from a fault to a nionoclinid llexnre, and iiisal]\ these Itt'aiudics oi' 
tho great displacement fade out, hut in a niannc^r mil cle^n'ly understood, a,s 
the region is marked by an accninuUition of laic suhaiaial fi'fave!«, liy snil 
and by vegetation, and on the stereogi'am this um-crtain ari^a has been ri>p- 
resented by broken lines. By rofcning to the map it will be f;een lliat the 
main fault with its bmnclies is reprosetitod in tho topography of the country 
by Ijold (^liifs. These linoa of clifis are hrokon by many deep gorges of 
(-orrasiiai descending from (he iilaiinui bi llic lii\\land.s where the stratigraphy 
is plainly revealed, and the lower hrd;; ol' 'IViassic sandstone are seen on 
th<' sanu; geogra))hic kv<!i as the n\>i-y^-v IxmIs of I'iiila Sandstone, so llial ihc 
total displacement is about o.OQO feet. Tliesi- clills are y\y\v. inin.ediaiely lo 
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displticoiiient; wliero thiH (liHpliiceiiiciil. is by fiuiltiii<>' the clill's are esciirp- 
monts, but where it is by Jle.xiirc the flexed lu'ds i-fiinain, and the slopo oC 
tho cliffs confoi-ms in a j,a>nevid way wiih the dip of the strata. Hence these 
linos of diftshave notriHcdid IVtnn ihclocns of displttceiiiont, although they 
ait) 80 precipitous as ho I'm'uisli cmidilions favorable to rapid degradation bj 
dimct sapping-, corrasion, and geiioral erosion. I-'ront Ihese Tads we inevi- 
tably eonohidc that the displaeomont is of late date. ISiit llie 'IViassic beds 
on tho upheaved aide ai-o gone, iiKil in many places a jji-eal ililckncss of 
Carboniferous beds ako, whiki on the ihrowH side a iiolabhMliirluiess of 
Trias yet i-omaina. The noTi-roueysiun of the cliiT:^ proves lliat the displace-- 
niont was not ended long ago, If indeed tlie movement has yet coaaod, while 
tho occmTonco of tho beds on the thrown aide, wliich have been dogi-adcd 
from tho upheaved side, load us to refer tlie iniij^iion of the upheaval to an 
epoch of nuxch earlier date, and to infer that ihr. disiihieenteiitwas slow, yofc 
nol so sh)w that degradation was able to keep ii]iaco. 

When \\-o conio hereafter to discuss the relation of ibis di,s[)ia(H'ni(;iil fo 
other facts of displacement, degradation, and .-iedinHmtation, It will appear 
that this displacement was not upheaval In vclnlion to tho general region 
luider discussion in this ehapier, but was In laet doivnthrow,' whatever it 
jntght have been in relation Id tlie ]v\v.\ ol' the se;i or ill that Other relation, 
which yet may be a very dilVcrent diing, i. c, to the center of the earth. 



Early ill this \-(diii(H! I disi!ni;tly defined my iiso of liieternts "ii|ihcaval" 
"subsidence,'' "ii|ihri," and "dowjillirow," and restricted liie nieaiiiisg of (hose 
words in ,''U<!li if manner Ihsit I hey should relate i)nl\to adjacent and compared 
beds of nidi, but I rueognize three cafegoi-ies of relations that may bo 
expressed by these terms, vJz, tlio relation of parts of a geological hovizon 
to each othei', tho i-elation of parts of a geological horinon to the level of 
the scii, and ihc rehition of parts of a geological iiorlzon to tho center of 
the earth. l''i)r those several categories it would )h; a great advantage to 
geological science, by loading to grcattn- !iliii5)licil_\ and ju'ecisiou of de- 
scription and to clearer conceptioiss, if dUliu'eni verbal re[ireseutatives could 
be used for tho different ideas, 
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DKOIiADATJOW. 

'l"ho iimoimtof {legTftduiioii in tho region of the YampiiniitouiHli(m<>-li 
less than in tlio Uinta i-ogion as dofuietl above, is stiil gveat. Tlie luaxiiuum 
deyTiulallon is round at tlie few points whoi-e deep caftoiis cut tlu! din's of 
tho Yampa fault, and Uinta Sandstone Is found in the floor. Tn these placoH 
thcro has 'been more than 15,000 feel carried away since the close of 
Mosoxoie time ; tlie mean degradulioii over flic cidifc area lias been 8,000 
foot, or a little nioro than one and a liall' miles, and llici total more lliau 
1,200 cidnc niilcH. 

KKDI.MKXTATIOjV. 

A part of Ihc rock inaterial taken from this region ivas doubtless 
deposited in tlie 'rei-dary lake regiois to the south, another porlioii proliaiiK- 
into the ISi'owirs Park Lake, ami still iuiotlicr and very eonsidcnihie porHon 
has hceii ciUTied away by the Coloraihi IJivcr to itie distant sea. 

JdiNCTION MOUNTAIN. 

This dislvict was sUidicKl ni the earlier years of tho exph>ralion o\' (he 
region, and since that time it has not been careful! \' reviewcil. In ni\- imtes 
I make mention of a fault running in a norlii and si>nllt direct inn loihe ciiHt 
of the axis of npheaval, with a Ihrovv to the wi'stward, but tho magnitude 
and general c!iara('tcrisiics of iJie faull aix^ not j>i\-('ii. 'riio sections given 
iuCJhaphn' 1 of this volume, figures 1 and 2, represent the idea of its structure 
obtained at the fiinc it was studied, but subsequent years of obsej'vation in 
otiier regions lead me to place no gi-eat vahie on the observations made 
and conclusions reached at that time. 

DIAMOI^D PKAK. 

'J'o the north of 0"Mi-yii-i'iits Plateau is Diamond Peak. 'I'ln^ principal 
mass of the mountain is on the north side of the great i'inia laidi, but the 
foot of the mountain slretches across from tho thrown to the ii|il!ea\ed side 
..f th(; fault. 
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(nvyU lo 1)0 !i nionorliiial riil;>-f, l.ul ii is not, Again, lU hn^v rises cliifiiy 
ihnn the Uuymn sido nl' the i-nill, l.ul \u snnnni! risrs nuniv IiuihIiv.Is u( 
ivr\ hlo-lKT llian i!k^ |.la1can on ihc ,l].ll.■a^.■(i siilo of iho laiilt, aiul it seeing 
to Kliiiid as a fomrailictiou lu all kmnvji \n\v^ of slii! iiro-'rc^ri of <U;^muliS- 
tion. On a firat visit to the ni(nintaiii no clew lo this enigma was obtained ; 
on a socoml visit a boftcv uiulcr.-^Saiiilln;',- of it;^ lithologic constitution wan 
obtained; and on a.tliird antt iiuiil viriit, ^vhIch ivas Hoaic^vhal protracted, it 
is bcliovod tliat the problem wan j^oived. 

Ail ilial poriioti.oi' the bflSO of the peak nortli of \\w laiill is conijiosed 
of l)cd« oi' (lie Bi!t(!r Creek period lying horiv;on!all\-. On ttie horizontal 
beds sandstones and Ihnosjtones fire piled in conrnsiiai- In ihc^ sandsiones 
no fossils were found, bnt iliey re.'.f^inhle lilboloj^ieaUy the sandstones of 
(varboniferous Ay'o. The iiniesloiies eontidn Carboniferous fossils. We 
lia\ (; in fact a hiigo pile of Carboiliferoua roeks resting on a base of horizon- 
tal Tcrtiiiry sandstones. Now to explain ho^v rocks of an old^r Jiori^.on ' 
were piled on a later, Ave htwv. a iact whifOi -was discovered aft<>i' llie secijnd 
visit, btit before the third, vi/., thai there had been hvo ninvenienis alon;;- 
tho lino of this faah in iippoMte direcfions. By the firsl niOMonenl the 
Uinta or uplamved sid{! was canied about a,(int) fee! hi-'her in relanon So 
. the beds on the north side titan now appears, tinbseqnetiily b\ a n'\-erse 
movement it hti! baciv ihe ;'>,000 feet. After the former displaeemciil mid 
before the hitter, we may reasonably suppose that here a great clilT faced 
northward, for tho total displacement Tiy faulting- was about 23,()()() f(M't, and 
thoonlyhypothesisiieeessavy tothGoxplanationof siichaline of cliO's is that 
displacement waa in its later dovelopmont faster than degradation. Such 
cliffii! would rapidly tumble down, and beds of Oarboniforous Age might 
tlnis be placed on beds of Tertiaiy Age. But further, immediately to the 
Ti\'cst and immediately to the east along this zone of displacement, tlie Hihi 
of faulting in its meandei-s back and forrii through the si^one of df^xnre, 
which has heretofore been described, passes somo distance from the upheaved 
sido of the zone toward the thrown side, and hence f he bedson the niiiieaxcd 
side dip at a j>Teiit anj^'h^ if> ihe noi'iliward, aitd nn-. in a po.-^illon in niori! 
readily tumble down, and doubtless this c.nulition obtained where Ihe 
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O-wi-yu-kiifs cliir nxvrhnuii t!ic ToHiary ^-.mihUmv^ thai form the has,, of 
.Dmiiion.l t'.'ak, 

r\m iluiibl<! iimvonieiit aluiig' ihv. plane of ihv Ciiita fmill Is seoi! 
■liU-Hier wosl l.oyourl Ued Greek, whort^ il was Jir,-.| (lisc<.vcivil, ;uh1 wjjon! 
fho «i!ii(U(oiieM of till! I'oilit of Roclis pnriud arc IuiumI In liavi' hern 
tli'figged down by the later and southward llirow. Similar oviilnu'i's iwc, 
men fai-thev eastwju-d, between Diaiiioiid I'oak and l^ed ('reek, and llie 
topogi-apliie features of the regidii in like (iianncr ;;ive evidence of the 
later movement, for some of Ibe ])caks conipd^^cd nf Bitter Creek sand- 
stones are higher than the mountains auil jihtteaus of quart/.ifi! and Tinia 
Sandstone. To the east of Diamond Peak tins ;^('<-oTid difiilaiH^ncnt did 
not follow the old idanc of faidlin;;'. but livnded in-tigntavly norsiiward 
and hent downward llic ed-es of lli<. b.-ds wtucii nrio-inally ahulled iigainsl 
Ihe soiitlioni wall of llii. faiilb wliiHi was cotniKtscd of [liiiia Smids1,.ne and 
underlylii"- rocks. Subsciiucul <U-Tada(ion lias carried away tlic n],\n'v 
\mr\ of thoKe beds (ha! were liinicd down, an<l wc now «c(; fnio-mcnls 
standing on edge and the younger bods are on the south aid*', flio older 
beds on the north side, a fact which I have stated in a former cliaptei-, ami 
which is thus fi\|)laiiicd. Jhit we have still further evidence of Ibis later 
throw on ttie sonlli side. Tbo beds of the lirown's Park l.ake were 
deposited agidiisl iht: fool of Diamond Veak, and tluM later diHiilacomcnt 
was suhseqiient to Ihe deposllion of Hics^e beds, and Ibe plam^ of fanUing 
cuts them in twain. Tborie fragiuenls on Ihe luuth side of tin; faul! lie 
Iiigh upon Ibe side of Diamond IVak, wliile the beds Oil the woulb siilo of 
the fault are low <lown in tlie \'alley at the foot of tlie peak. Tbe latter 
are nearly liorizonta) ; the former have a general dip southward, but are 
broken and greatly contorted. 

Tli!« nionntaiii, of origin so strange, was ciniouHly enough the scone 
of the great diamond buljblo, so skillfully burst by my brothoi' geologist, 
Olarcnee King. 

TIIK DRY MOIJJNTAINS. 

Tins low rang-o of mountoina extends in a soutlioastorly direction from 
A'^ermilion Oreek to the Snake River, and, topographically, appears to be a 



Hosted by Google 



Till': l>i{¥ MOUNTAINS. 207 

coiitinuatiou of the great nioiioclinal ridge of Oarboiiifcvous aainlKtoiio iioiili- 
wiHt of ]^o Canon, but, in liict^ tlieNC momUain« are made up of hcils of Ter- 
tiary Ago, thoiig-li tliero are oiUcrops of ■.Mcsozoic, Ixjds in llic deplhs ol' ilm 
deeper gult^hes. 

'J'lii.s range nmrks llir (-oiillHiuiilnii (if lh<: dis],lacmiieiit (liat I have 
cjdlcil ilie '^■Yvdi lliitta i';uill, ami llic eslifcnci's iil'ihc reverso. movement are 
c(miptH.;. 'I'lie lirsi ihovchumiI, Mlii.^h was upheaval on tfie tllnta side and 
Ihniw uTi Die northeasl sid.;, s.^mis lo liav<' been by juouoelinal liexure, 
wbde i\u- lasi ni.ueniont, wlndi was lltrow ou Ihe liaia sld.; ■.uu\ upln-aval 
nn Ihc nortbeasi wide, wari iu |>arl liy llfxiiri; and in pai'l hy frjirlitrc. But. 
in (be period of time separafin;;' Ihe iwo nH^-niinils llic Hr.nvn's Piirk biidn 
were deposited acrowfi lla; zone <if {iri;;)iini lli'xiirc -wlucit liad been greatly 
degi-adod; still farllier to tlie uorlbwowt lliiire is anollier line of displaceincat 
appTOxIiiiately paralli'l lo (lie lirst, wJtb ils lliniw ;iIko im the s.iallnvesi siiie, 
corresponding in this resjiiTi \\\(U tlii! tin-ow ef llie las( dlsiil;ireiiien( In ibc 
Dry jrounlain distriel. This nialliea!,! dis|il;,eeiiienl fades niii in a nurlhwciHt 
direetion, and entirely disappears al ihe divide beUveen ll.e w;iler-shed of 
the Vermdion and tlie waler-sJied of the 8iud<i* Hiver. Whon il i:* Ibst seen 
near tills divide it is a gentle umnocHnal Jloxure, ;uid sfeiidiK- increases in 
abruptness along its Hue in a uorlheaslerI\' direelion nnlil flie bhill's <>\' ihe 
Snake R-ivei' are reaehed, -si here it is seen as a dragg(!<l fault. There KoeniB 
to bo no doubt tli;il lliese (li^plaeenienb liaviiig tbrowH to Hie southwest were 
syiiclirOTious, wliile ihe e\idence that tlio monoeliual flexure with throw tx> 
tbo northeast was of etu'lier date is complete, for between the two periods 
tliO Brown's Park beds were depoaiteti— that is, the l^roA\'n'K Park beds are 
seen to have been involved in the displaecnient having a snalhwest llin>-(\-, 
but took no part in the displacement with a noriheasi fhruw, us Ihis hisi- dis- 
placement was made and the beds involved in it wei'e d'uneatiid jirioi' hi the 
deposition of the Prown's Park beds, and these beds wi^re plaeed over llielr 
upti!rnoil<'dgeM. 

Along or near to the line of double or reverse displacenienls we sometimes 
find an esearpment facing t!io southwest, cortposed of bods of the Bridger 
period, or of still lower Oenoxore rocks, and dipping back toward the north- 
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Ill as (il'len wo find cscariiiiujiils fiiciii;; llic iiiii'tliciisl c'unijKiscil of 
rilie livown'B I'lu-K |H-ri,.a, licrizmil.il c.r jtciill y dipping Ic, llic sulltll^ 
uflliia raiipc arc s,,ii„-i;ii„., ivvr™il, liccauRO of 
4' lUr )lll!lic.s iiri'rafliirc iii- llic /.'mv ill' lluxuro. 
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ISHOWN'S I'AliK. 

Ill this diKCiiH«k)ii J «liitll not only indiulc Brosvn'K I'nrk jiropcr, lni( a 
(lislrirl orcomifrv .^fivlcliing to the southwest, bofwreii ilfO l)r\ MumilaiiiH 
;iml i'lss-alaiiir I'eaks lo llus Snakoliivcr. 11 ore we Imve a f;i'i*In|>ical liashi 
with a Uuor ol' Isiuin yamistone and Carboniferous and MoHoztsJi: rucks, lis 
loiigxist diameter is in the same direction as tlio axisot" thi! Tint a upltli, and 
whila the bjisiu extends somewhat southward acroHS the axr.-:, yet the larj^'cr 
p;irL or Ihe IkwIh is ..ii ihc nurlh sit!*; of ihv iixis, l!ii( llu. old lala- hjHU. 
cxlriuled eastward and norlhward tar beyimd (lie area included in Ihe L'iiila 
uplifi and heyoiid the prc-ent channel ni'lhe Snake Hiver, and here iho floor 
is unknown; hut Jins iallcr ri-iiitni isnul \^■ilhill llie limits of present disciiwioii. 

Within ihn re;;inn under discussien on llie door of the old hdu! basin 
lieds of die Hiowji's I'ark period were de|io.silcd; these beds lie cliioily in a 
hoi'izoulal posiiiou, hut on the noj'lli side of Brown's Park the bods are 
abru|)tly turned up against the Uinta Sandstone of the 0-wi-yu-kufs I'laicau, 
with a dip of about twonty-iivo degrees. Farther to th(5 oasl, near (he. (l!\-ido 
between the waters of the Green and the Snake, suuilt td' ihe innnoclinal 
flexure and fault of tlie Dry Mountains, a deeji s\ nclinal flexure is obser\-ed; 
parallel wllh il and sldl fartker south muMker of I.'^b iuaKiiitude, and slid 
beyond a third liui slio-hll\ (h-vek^ped. 

l,et us now consider the elVc(-t winch ike revoi-s(! fhrow aloiii^* the ivi'csat 
Uinta fault and the throw along the Vanijm HtuN has had on ikis valley. 
In the former ihc downthrow at Ked t-'r,'ek is porhaps ieiss than 1,000 feet; 
at niauHind INiak, alionl ;i,Ol)l) lee!; and ihe total throw of the two displace- 
ments in the Dry Mouidains and vicinity Is probably more than -1,000 feet. 
The throw of the Yanipa fault, from its inception on the wesl, simn attains 
a ma^^nittide of 6,000 feet, and whore it is lost by transv<^ise slrneiiu'e, near 
duuetion Mounlain, it is about 3,000 foot. Thus it is se,ni that llu" ;.;reat 
bh>ck between tlu'se two faults has fallen dowi> tnan 1,110(1 to fi.dOl) leei in 
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its different portions. I'rioi' to this (lu\\iiilifii\\' iIkto wa^ a great olovtttc«l 
valley drained into tlio Green \iWvi: W lun iho ilownthrow commonced it 
is probable that the Brown's Park beds wore not yet deposited, but after it 
had continued for some time fho I'Cgion waa so depressed that tlie waters of 
tlie stream were ponded and a lako formed. Tn thislakOj then, the lirown'M 
Park beds were accumulated. 

We know that the Brown's Park beds were involved in a pait at Irast 
III" liuH downthrow, and lieneo were deposited before the downthrow was 
accoiiiplishod, boeausG tlio bedw tIi<'"isGivos were involved in the displace- 
ment; they are severed by faults and bent by fraei tn'cs wiu've 1 lu^y arc seen 
to Overlap or extend beyond the ai-ea of dowulliiow. 

Hence it is seen that Brown's Park is not a valley of displacement 
oi- of subsidence, but was originally formed as a valley of degradation — an 
elevated valley in a mountain region. It subsided or foil down as a jinrt of 
agreator block. But the whole of it did not thus subside, lor \]n; I )ry Minin! 
ains stand across the site of this ancient depression. 

ASPKN MOUNTAIN DISTHIOT. 

In this distnct wo have a great upheaval with its axis in a north and 
south direction, at right angles to the Uinta upheaval. On (^iilu^r side iiC 
the upheaval tliero are zones of maximum flexxu-e. 

The beds brought to view in the degi-adation of this upheaval are all 
the Cretaceous formations above the Henry's Fork Group and all the Cvtw/.tiu: 
groups below the Brown's Park; hence the inception of this upheaval daiis 
from some epoch in Post-Bridger time. The whole of ihc uplift is not wiihin 
the area embraced in the map. The section, together with the geological 
map, presents all the important characteristics of this ^iplift, but there are 
some minor features of interest. In the northwest, northeast, and southeast 
angles or corners of tho wplift thoiti are many minor faults normal to the 
stl'lke of tho beds. Quion Horaet Mountain slands on (he southwest corner.' 
No faults have been discovered here. 

There is a gentle synclinal betwecrL lim rnd of \\w \^)v.u Monntain 
uplift and tho side of tho Uinta uplift. A; llie sunih end oC iho ujillCt i\w. 
axis passes through the eastern end of As]Kai Mountain. FliiIJum- nui'lli- 
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Wiinl th« ;iNiiil i-c;;i,ni, lii|„.Kra|.liically, is a vall.'y, l<.r iiillcT Crcvk cMvLIto 
till, liplil'i, a Arnmi lauiii;;- an cxii-.l liinilal scailri. -a sli-cani wIkw .■oura' 
was (IcUa-niiraal aniiTrili-iil l<i lli.i liplifl. 

Illtlio hears nflhc ii|)llil t'rrlawioiis bedsof Oxtveun' Irialtiliiy arc I'laniil, 
and tlio socoiuiary (liaiiia;:i> nr lalriai wet-weather ti'ihntaiii's in liillcr deck 
hav,^ cx.'avale.l liics,- vall.^vs Ic liu! very licarl el'llie U|ilili, 

Here i(),()i)l) Icct ef l«.,ls ha^c Ijccii carried away hy Ihe waters since 
Ihe iiL(a!|)l.ioii of liu: ii|)iili. 
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